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S7G0 Plasma nation „ M 

FIELn-flLICMEO CURRENTS AS A D1MMMIC I0R - 
RESULT: A RENOVATED »DEL Of THE WBl ETOSPg K 
0. AUinsan (Itorzberg Institute of AslropJy» »■ 
National Research Council Of Canada, 100 SuiS« 
Ottawa, Onlnrio, KlA 0R6, Canaila) --^i. 

In tho outar Riagnotoiphora, currants icrow w - 
Mold linos. are carried by protwi, , n 

greater onoroy. whorcas Cield-aliflnfd tuntni 
carried by elections, Consequently TOrs 11 M 
enhancement or dopletlon on rln MH ^ tni 
typo* oT current eonnoct. Thus f Uld-lHgnH ^ 
observed at low altitudes can be used « , 
lilasra rodlslrlbutlon In tho outer M3rj**®*Py* 
stationary currant shoot a«onpanl*s «#■** ' n £ .| 
through o stationary plasw boundary- T«» « „ 

of tho locution and strength ^ield-al 9" 
are used to croato o node! •MM “"STL »«• 
nugnellc topology and plasma dlstrlhutinn 
magnetosphere. Differences from P rflvl *1 
include: (1) A stea 4 y-SUto fl» oay w , 
sub- auroral latitudes! (2) The 
(Region I dusk, llarang, Region II 
dipolar riu* tubas fraa inflated tail-1' J n]||)il 
F.lux tubas correcting earthward TO s ^ (| jtm; 
to a dipolar shape ai they eonnet lh«u^ ^ 
(31 There is a simlflejnt inlnB** « 
protons From tho dawn flank Intowa pi»- )Bi 
between the P» 


Particles and Fields — 
Magnetosphere 


»» PU»u Instabilities 
lit COUISiQHLESS HMU0SC0P1C KFLVIN-WIHU0LT2 
lUSTABiUlV. 1. IHAN5VEK5E EU.CTII05TATIC HBDE 
P.L. PrllchelL and F.V. Coronltl (Physics Department , 
University of California, Los Angolas, Calif. 9i)mb) 
Tho i ran averse electrostatic mode of the colllslon- 
, * long -eavo length Kelvln-ltalaiioll/ Inn ability Is 
Invest I gal ad by aeons oT plasma Blrrurlalldn, Tlw con- 
figuration studied Involves a sheared velocity rim 

K r !III?!SV! 4r . l0 .\? ,al,B •*B" clle Held. Elect rosljl- 

fl,c !* ■' lBJ,,ll »' Pcrnll u,c dal era I no l Ion of the 
^ H , for ,hl » "°' ,e - ,ni reveal the non- 

Itrear evolution and saturation of tho InaLnblllty. 
ina linear groalh rales agree •111. run results for 
S*" E l E* °n i he '° n •'“'“‘"i. ^r larger values 
£_L» ‘(h 4 ; 5, V e d to lh0 *•'«'■» 'hear scale 

IhSE ni«« If . 8 r « fuoll °" ^ the groell, Pa ,c. 
ri^a IT ? c ?“‘ M '' Cd " ,,h ll "> results or a 

•ST' -1 ?? "“ ls, ’ u ■ IUl first-order FLR oor- 
af u,c Instability Is 
U *£ rMenw of largo vortices whose 
site Is nsny lines the Initial shear length a. At sal- 

S e jS“ ,itl ? n 1 ‘ *" lnal « l by ‘ha longest- 
wavelength node permitted In the syslesi. A simple 

I? *«I“P«I lo explain these results. Tnpllca- 

IhTkfl.i S TiTT * rMuU * regarding esc I tat [on ,f 
UHPK«l*UMMal* a Instability at U» lugncitopauso 
ar ‘ f|*°° a,8d - 1Plas « simulation, FLncor- 
ructions, vortices, magnetopause}. 

J. Hasphys. (os,, Blue, Paper JA160I 


S7iQ Inturactluns balwuun solar wind and Diana LuBphora 
CHARACTER l SEICS OF t-TORH Will DEI CCKUNCIHUT AT G£l>- 
STaTIOHUU ORBIT 

Susiou Kokubun (Cnophyatcs Kasrnirch Lahuratury, 
University ul Tokvo, Tokyo 111 Japan) 

Elghty-unc auilden konunctaynls (seel ubisrvaJ on 
board UUE3 satell Itos at Rioeiat Lonary orbit uva usad 
to asamlna rho local tins variation o( >sc anplltudo. 

It Is CuunJ ibjt sic aoplltikles at H/n.hronous altitude 
have a strung local I lew dapsndunce In contrasr la pro- 
Wlaus Libia r vat Ians In the njgnutospliere- Anplltudo 
leclus (salelllta aupl Itudu /ground duplltuJu) are 
largac then unity In uit cases ubsurved in iha dsytlna 
during bh-ldh. Iha ssc aaplltuda lands re bacooe very 
■Ull naar nldnlght aa coaparsd with 'that on the ground. 
Even a decrease In total lorso aunatlius occurs i D tbe 
midnight region. This Deans rhat magnarlc cropraailoo 
doaa nut always occur In iha nagnetlc ognatuc aaar 
evnchranvus orbit. The lapllcscloa at thuss esc char- 
acteristics in dlicnseod In relation to ssc-asaaclated 
pheocauna. CSmra uuddua coiaancoBsnt , tugnsilc (laid, 
n/nch re nous orbit). 

4. C-auphya. Rse. , glue, Paper M1S9I 


KEEP CURRENT 
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System Planning ( 197 ?? 'h 

3. Outdoor Rccr^ttlon *uid w * ter . : aLlHuslratlonfe, sofifeicli ^ .ifeSf 
Hesoufces • Plannin o ■ ( 1974 ^ 1 V • a .w n< ;, v i - . 1', ■ > . 


fe 1 DC anm^iH 


m 


November 1, 1983 EOS 



Operation 
Deep Sweep 


Fifty scientists atul a crew »t IH have em- 
barked on a 64,001) tin odyssey f» fsplc.ru 
2 Pacific from pale i» pnle-ihe most umhi- 
(ioiuproirram in ilic hisiory i.f the 111.11 nu- 
awlogy branch of the U.S. UiiluKual Sum-y 
(USCS). Called Operation Deep Sweep, the 1- 
ngr cruise will search areas hIk.vc ilie Aim. 

Circle off or Alaska, In McMurdo Smiinl in 
Aoiarctica. The 63-ni, U3C«)-ii.iiiie ivseau lt 
xasASamulP' Lee sailed frunt its lunne pin 
or Redwood CUy. Calif.. Ui San Knuicisfi. 10 
begin the first leg or the lengthy jnurncy. 

According to USCS uflit-ials and the t«- 
jpomoring Circum-Pacifie CUmudl for Kiier- 
Xuid Mineral Resources of the Amerkim 
Assodaiion of Peirolcuni Geologists, the 
anise will ultimately involve ISO scientists, 
some or them representing Germany. France, 
Australia, and New Zealand. David Howell, 
bond) diief of Pacific Marine Geology for 
ibe USGS, said the voyage of the Ur was "the 
dwh Tar reaching and of the longest dura- 
lion” ever attempted by his unil. I le said the 
anise would siring together a large niiinhci 
of identific experiments spanning the Pacific. 
Howell likened the voyage to the Lewis and 
Clark Expedition of 1803-1806 {which ex- 
plored Louisiana and the western United 
States) because “we're going into unknown 
leniioryand into regions not studied except 
m ihe most cursory manner." 

Gary Greene, a USS scientist and project 
chief lor the cruise, said Deep Sweep may 
giveKsemisis their best look yet ui what ener- 
gy potential lies below the waters of the Pat il- 
ic The plan," lie said, "involves the Ur <4ai 1- 
mgworkin the Chukchi Sea region of Al.uk. 1 
in late August. Frum iliere." he coiiiinucd, 

“the ship will travel south to the Ainareiit. 
where sne will work in Jumtary and Fehi nary 
1984. During the trips to and fiom ihe St •mil 
Me, hydrocarbon investigcitimis will lie un- 
dertaken under ihe ANZUS (Australia, New 
Zealand, U.S.) Trifiariiie program lor ir- 
Himte appraisal in the South I’ac ilu ." 

During the extended voyage, the Lrf will 
study cobalt formal inns in die waters in omul 
ihtllavfaiian Islands and do seismic si in lies 
near New Zealand, Tonga. Fiji. Vanuatu, the 
tolouoB Iskivk, Papua New tiiiiiM-.i, and 
Guam before returning to Hawaii and 1 lieu 
t.aJifornia. Greene said Deep Sweep has set- 
era! goals: to mideisiami .die logit Iramewoik 
^the Antaiciic; 10 asccnain die poiential for 
mM-Pidfic sn ategic minerals such as ctihali, 
Mnganese, nickel, copper, lead, and barium; 

J M to study the feasibility of tlieiinal eueigy. 
urtum- Pacific Council Chairman Michel 
L Halbouty said, “The petroleum poiential 
'H Uie world is such that I believe we can liucl 
Inasmuch oil in die rmurc as we have 
Iwcdun to this point in dine,” he said. 

■ ™ii of it." he added, “is in offshore basins." 
^“boHiy is an independent Texas oilman 
^ energy advisor in President Reagan. He 
pc'inied out tlini extracting oil in off shore ar- 
“‘Bhajardous, but that “the problems are 
solved every day. There was a time 
^ttdriUing in 30 feet [9 m| of water was 
f «uidercd dangerous. Now we’re producing 
J£1JOOO feel and drilling ill more Ilian 
. 7 ? of water. I predict." he said, "dial 
iln ticcnde, we will be drilling in 
10.000 to 13,000 reel.” — PMB 

Acid Rain Trends 

Analyses of 10 to 15 years of water quality 
ittotds for 47 headwater streams across die 
<8 uiUry suggest a decline in the acidity of 
P^ipitatiun in the northeastern United 

and an increase in acitlity in mosL other 
regions. These results, published by two U.S. 
^bgiral Survey (USGS) scientists, lend n 
nf " Respective to the debate on whether in- 
sulfur emissions from Midwest 
pn^erplants increase the acitlity of precipita- 
,0 i ln 'he Northeast. 

‘he apparent regional trends in the acidity 
Ketipuaiion are expected 10 be reflected 
« cha ng i ng levels of sulfate and alkalinity on 
.. ,ea ^ w across the country, say USGS srien- 
, ■ “Because we lack long-term, nationwide 
J* on changes in the quality of the precipi- 
tm itself, the next best possibility is to de- 
^ an V changes in the quality of the receiv- 
rii T atcrs “~ slreams an< l lakes— dint can be 
nbtuecj to changes in the acidity of the 
H Oipilaiion they receive,” explained Richard 
i|.' * n Jfh' USOS hydrologist and senior, an- 
^ of the new report. Richard B. Alexander 
^whored ihe repon. 

UsrcL Ws al moni loriiig stations in the 

benchmark network “show that sulfate 
,L^ enira lions have icittled to increase over 
tom- 1 ^ 15 years oyer a broad area of the 
> cental United Slates, extending ffom the 
1 10 ^ le mountain sutes and the 
linn? We ? U B V c °nlfasL,** Smilli stated, “sta- 
tlioK. ,. e Norlheast have tended to show 
Ee “ . 1 d ^!mes in sttlfate concentrations. This 
By J ! 3 1 P altefn similar to that shown . 
ibL!: . in emissions to the atriio- 
J?* during the same period," • \ 

■ c ne!tl step in the hydrologists' research '. 


is in try lo <|ii. unify the relaiknisliip between 
sulfur emissiuiis and si ream chemistry. 

■‘Knowing lilt: qiinmiiniivc relationship be- 
tween die two types uf hisimical data may 
help to predict what elf eels any future reduc- 
tions in emissions might have on the receiv- 
ing waters in sensitive legions of die coun- 
ny,” Smith said. 

" I here may nut lie a direct, niic-tu-ruie ra- 
iin liriwccu reduced aricliiv in precipitation 
mid the quality of the reiciving waicis,” 

Smith added, “liec.iusc such factors as Incnl 
geology and soil ihcinistry play a major role 
in deiei mining die neiitraliziug ability of the 
1 e« fiving waters." 

For more information, request USGS Cir- 
cular 910, entitled “Evidence fin Acid- Precip- 
itation-Induced Trends in Stream Chemistry 
at Hydmlogic Bern h -Mark Stations.” fiom 
the Branch of Distribution, U.S. Geological 
Sin vey. 604 South Pickett St., Alexandria. VA 
‘Jitfd-L Copies are Iree upon request. 

Venus Space Mission 

One can read alunu the scientific results of 
the Pioneer Venus explnratiun program in a 
highlv valued special issue of die journal of 
GeufJnwal Hrsearrk. S.'(Al3), December W, 
ismu, bm these results are only a pan *.f die 
impact of what lias been one of the must so- 
phisticated scientific endeavors in history. In 
ibis pingrum niiincious spacecraft — die U.S. 
Mariner 2, 5, ID, Pioneer 1, 2, and the Soviet 
Vcneia 4-10, 1 1, 12 missions— were 
launched in study Venus. There were six 
prill ws in Venus’s surface, one 10 its upper 
atmosphere, and three to observe its eiivii rai- 
ment. Pioneer I is still in upenukin, in Venus 
01 hit with .1 pcn.ipsis less llum 2UU km and an 
apt apsis of lili.iiuii km. As a result of the 
prulies there ate now diamonds and sap- 
phires on Venus, the windows punided for 
sp.iu.‘i.rafl iiisiiunienis to lake incasurcnieius 
ul die aimnsplic-ie, surface, and snlai Dux. 

[11 the 1 ci em National Aeiraiaulks and 
Spate Admiiiisltali' Mi’s (NASA) public .tli> m 
In R. O Fiinmel. L Colin, and F buigiss 
(NASA, s/’-Vf./. 2'.3 p|'.. Washingnm. L). C., 
I<>x:<). rait- tan imd out in dm unieiued detail 
what was kimwil .ilmtil Venus lii-lme the mis- 
sion and what is known t»a!a>. I11 ihiscoii- 
lexi, Hans Maik, deputy adimmsii.iira of 
NASA. Mated: “It lias only been in the Iasi 
few decades that ihe rules of Mars and Venus 
as ‘twins' of the earth ai e slowly reversing as 
a result ul ubsei vaiium with the Marinas, 
the Vikings, die Veneras and. "f course, Pio- 
ucei Venus iisell. Mats lias uinicd ran to he 
a barren desert mi which it is doubtful that 
much ever occurred that was similar m what 
hiipixmcd here on earth. I11 the case of Ve- 
nus. however, the establishment of similarities 
between die earth and Venus lias been ihe 
most important result of the recent explora- 
tion or Venus anil has now led to some really 
tantalizing speculations." 

So, Venus and earth 1 timed out to he sister 
pin nets. Their size is nearly die same, they 
bmh have stable, dense atmospheres and 
probably both have had similar histories of 
volcanic activity. What the extensive studies 
of Venus have shown is that much can be 
learned about the interior of the planet by in- 
ference from ils atmosphere and from its sur- 
face. The differences between ihe two planets 
become apparent when die space-probe re- 
sults are viewed in detail. 

Venus has an almost perfect spherical 
shape, lacking oblateness and also lacking a 
satellite. Further, Venus either has no mag- 
netic field or a very weak field, less than one 
ten-thousandth of dial of the earth. Why this 
may be. if Venus has a compliment of crust, 
mantle, and core, is touched upon by C. T. 
Russell and O. Vaisberg in die remarkable vo- 
lumeVfliiu (D. M. Hunter. L Colin. T. M. 
Donahue, and V. I. Moroz, Eds.. University 
of Arizona Press, Tucson, 1 143 pp., 1983). 

They point out die following: 

"The most important difference in interac- 
tion of the solar wind is the weakness or ab- 
sence of a planetary magnetic field 011 Venus, 
which in this rcspccL is more akin to h comet 
than to die earth. Wc would expeci Venus s ; 
magnetic field be weaker limn the earth s 
simply because Venus’s rotation rale is much 

lower Venus rotates on its axis with re- , 

sped to the stars once in 243 days; the earth s 
rotational period is only 23 hours. 5fi min- 
utes, 4 seconds. However, Venus s field is 
much weaker than would be extrapolated 
from comparison with the terrestrial field, 
implying that there are probably »npojV ,nt 
differences between the interiors of earth and 
Venus, which affect .Venus’s ability to gener- 
ate a self-sustaining magnetic dynaino- - 
In the same volume. R. J. Phillips apdi M. . 
C. Ma lin describe what has been deduced 
about Venus’s Interior (pp. 159-^ 14): • ■ - 

•\ . .Since Venus undoubtedly has a 
core, its radial density prefile b 
ilar to earth's, because of the 'ere^tre 
dependence of viscosity. Venus s and earth 5 , 
interior, temperatures should differ apprecia- 
bly less than their surface temperatures do.. . 
However! the 

biy more buoyant than ihst of eard»j*a . 
of higher lithospheric, temperature. s °-: 

subdUciion, art -essential process df plate fee- • 


tonics, is less likely to occur. . . . Wc propiiw 
that the tectonics of Venus is similar to inlni- 
platc basin-and-swcll tectonics mi carib. lira 
spot activity may lie more vigoruus on Venus 
than on eailh, ff seallnnr spreading tines not 
remove heat." 

Venus has a very uiiinulunruis stir lac c: the 
highest point is 10.8 km almve the mean lev- 
el. the lowest 2.9 hduw. Ol the few distinct 
topographic features, Venus has a lifi valley, 
but by comparison, the earth's Marianas 
Trench is 5 limes deeper. Venus’s "coiilinen- 
taP masses Ishtur Terra anti Aphrodite Ter- 
ra are almut the sizes of Australia and Africa, 
respectively. Venus's volcanic area. Beta Re- 
gie, is larger than the earth’s Hawaii- Mid way 
mass. Similarities are cleat ly not in great 
abundance on the surface. P. Morgan ami K. 

J. Phillips noted recently {Journal of Gfu{ihy\i- 
ral Restart k, 83, 8305-8317, 1983). "Appinsi- 
inately 93% of the mapped mpograpliy ol 
Venus can be explained solely mi the basis of 
lithospheric thickness variations ... A lira 
spot crustal genesis mechanism is pro- 
posed ." — PAID 

Seismic Hazard 
Research Grants 

The U.S. Geological Survey (USGS) ii invit- 
ing proposals lor rcscauh rrailiavis and 
grunts under its Karilu.|iiuki- Hazard Reduc- 
tion Program. The proposed 11-eaiilt intist 
be directed tuward idemifyiiig, cvahuiiiig. 
and churacteiizing the immediate and lung- 
term seismic luiz.itd, says the USGS. Program 
objectives ami tasks iei|iiiied to achieve those 
objectives are described in Pmpnsul Informa- 
tion Package No. RFIM4Hi>. 'the deadline lor 
piYi|tnsals is Fchinary 1U. 1984. USGS cxpeits 


ihaL funding of sclutcd |ii ogranis will stal l 
on or after Ocitilier I, 1 981. 

Inqtiii ics and requests lor the proposal in- 
I urination package should he addressed tn 
Gummaiug Officer, USGS. Mail Slop 85, 345 
Middle field ltd., Menlo Park. CA 94025. 

Correction 

The October IS issue ol Ea\ (p. 597) incor- 
rectly stated that the | ciiut Orca no graphic In- 
stitutions yOI), Inc., "is creating it i*anel u> co- 
nrdinate scientific olcsii drilling. In fact, ihe 
panel, the U.S. Science Advisory Committee 
(USSAG), is licing formed by jOI only to cr»- 
ordinatc efforts by members of ihe U.S. sci- 
entific community which relate tn ocean drill- 

in H- . . 

JO I says iliai it iiucnds the new conmuitee 
to com piemen 1 ilic- work of die Joint Oceano- 
graphic lust itiiiions for Deep Earth Sampling 
(JOIDES) anti lhai it hopes USSAG will lead 
to wider community involvement ill scientific 
ocean drilling and wider U.S. participation in 
the JOIDES planning process. Primary re- 
sponsibility for duelling the scientific ocean 
drilling program remains with JOIDES. 

JOI, which wains USSAG membership i«» 
include hroatl icprcsciiiuiinit born ouisittc 
lire 10 JOl member institutions, says the hi sic 
requirement lor iiraniliarioii is acknravlc-dgc-d 
cxpci rise in some iis|H!t:i r»l eailh scic-nte tn 
which ocean drilling is relevant, particular 
lie-ids include marine geolog}Vgen|ilivsU v, 
borehole geophysics; pc-lioiogy and gem lie in - 
isliv; gcoteclmical studies; paleontology; or 
suinc- other liehl ol study requiring rrak sam- 
plos. 

JOI is inviiiiig iiraninaiioiis. including a 
brief vita and list ol publitatirats. (>■ be st-ui 
bv Nnvcmbei 3 to John 11. Glut worthy, Jt ll, 
Inc.. 2H81 1'eiuisslvaiti.i Aw.. N.W.. Suite 
3 Hi, Washington. Ilf. 211(137. 



Magnetospheric Plasma 
Physics 

Aludmu Nnliiila (Ed.). D. Rc-idcl. Boston, xii 
+ 3-t8pp.. 1982. $49.50. 

lin’itwrtl l>\ li'iir \ 1 1 ■ At a 11 k 

Magiirttnphrui l‘la\mu /'/intn is volume -I ol 
an ongoing series ol review lx»»ks entitled Dr- 
vehement! in Earth amt Planetary Sciences 01 ga- 
nized by die Center fra Academic Publica- 
tions Japan. The series is intended to stress 
Japanese work; however, the present volume 
was written by seven international ly selected 
authors who have reviewed works from a 
broad range of sources. This volume is com- 
posed of articles drawn from five lecture se- 
ries presented aL the Autumn College of Plas- 
ma Physics, International Center Tor Theo- 
retical Physics, Trieste, Italy, Oclober- 
November 1979. The audiences for these lec- 
ture series were plasma antl/or space plasma 

E hysicisis. or students of the same, and die 
-ve! and lone of this volume dearly relief! 
thaL condition. 

The five chapters or this book are. ostensi- 
bly, reviews of our present understanding of 
various aspects of tne plasma interactions and 
dynamics which occur within and at the 
boundaries of magnetospheric environments. 
Special emphasis is placed on the earth’s 
magneiospnere because, to quote the preface 
or the book, "our understanding of it is com- 
paratively complete." Generalization to other 
inagnetuspheres is limited and sporadic. The 
chapters were clearly written independently 
of each other, since the styles and content or- 
ganization are very distinct. However, an at- 
tempt has been made to give continuity to the 
work. For the rcsearchers/siudenls mi familiar 
with the space magnetospheric environment, 
die first chapter, written by the editor, on the 
Origin of Magnetospheric Plasma, includes 
an introduction to the qualitative structure ol 
the magnetosphere. Also, the chapters are or- 
ganized in a logical sequence ranging iroin 
those processes which give rise lo the mass 
and energy input into the magnetosphere (A- 
Nishidn; G. Hacrendcl and G. Pnsdimuiin) to 
those processes which dissipate the (liass and 
energy content (A- A.- Gnlcev; T. Sato; (.. F. 
Kennel and M. Ashbur-Alxlalla). ; 

This volume lit valuable as a coiunbiilion Ui 
the space plasma literature. By limiting its 
scope principally 10 some specialized topics, 
die volume shows very well die character or 
the plasma research which is being per- 
formed in the space environment, and it... 
demonstrates that studies of space plasmas 
have, in sbmc areas, feachqd a very sophisti- 
cated stage. A good job was done 111 the book 
in showing the kinds or reasoning which .have 
gone Into; the development and justification 

of some plasma theories of magnetospheric 

processes, Samples are fhc theory ;of mag^ 
nelic field line merglpg (Haerendcl and _ 
Paschmanh, Galeev) and the aurofaj precipi- 
tadbfi by electrostatiq waves (Kennel and 
. Asho^r-A bdal,a )- This kirtd of presentation 


-»t die ik-iails ul spciiiii. mpi^ is |«;iiii» nl.iib 
v.i|uahk- m the Miulcnt, and this v.ilin- « .hi Im- 
11 set I in jiiNlil v tilt- sometime* luiirais mix in 
tins vulumr til inniciiie ■leiatl'* ■■! "otm- pn»- 
coscs logeiliei with i.tlhei I *1 ■ ».%■ I ■nnl p.issittg 
iTe.iimeiil (ifolhei pinri-ssw. 

By the same token, lliis vnluine hires less 
well as a review of nnr preset 11 mifleisl.nidinif 
• ■I sp.u t- pl.t. 1 11.1 inii-i .utw >us I in- iuimi.il 
stile re- k-iieri i>i in the pieseiliiiR p.u.iKi.qib 
lias ueeessil.ited serious mu.ii.imis ..it the 
present ali> hi. '! lie scope .»l the ^ Let. tiled pre- 
sentations in timst c ha plus is limited. Also, 
with the exception of Hiicrendel and hiM.li- 
manii's chapter cn ihe interne lions between 
tlie solar wind and ihe magnetosphere, this 
volume gives principally the view ol the Theo- 
rist, wiili data presented in general to give 
support tn die theoretical calculations fust 
presented. Finally, the treatments are, in gen- 
eral, relatively personal ones, and die empha- 
ses are on those processes that tbe authors 
think are relatively well established. The un- 
certainties and controversies are often de-eni- 
phasized to a considerable degree. In Origin 
of Magnetospheric Plasma, Nishida devotes 
much space to ilic important successes of die 
magnctoliydrodynamic approach in d tier- 
mining Lite way in which atmospheres tan 
populate magnetospheres, while lie makes 
only passing reference to observations sug- 
gesting population by electric fields parallel 
to die ambient magnetic fields. Much space is 
devoted in Galeev's treatment of possible 
tearing mode interactions in the magnetic tail 
of the earth's magnetosphere, while only very- 
passing reference is made to present day con- 
troversies surrounding the applicability of 
these interactions. Smo devotes much of his 
article on Auroral Physics to recent simula- 
ilnns of theoretical auroral acceleration pin- 
ceises, nnil says very little about the derails or 
auroral and siibstorni phenomenology which 
could limit the applicability •»!' tire processes 
proposed. 

Tho articles by Hacrendcl and Piisclimann 
(on snlnr wind- magnetosphere inlet actions) 
and by Kennel and Ashciur-Al«l;illu (un elec- 
trostatic wave-elect r«n interactions) come 
closest to representing uaie reviews iff the • 
topics ostensibly addressed, mnl they are 
quite readable as such. 1 luwcvcr, some con- 
troversial topics in each arc still treated in a 
rnilicr iinrriiital fash inn. Examples are die 
discussions ot small-scale and impulsive rq- .... 
connection, and the clistussknis of ciiitveuive 
' transport for die two teviews-fMpdciively. 

Viewed ns a tutorial for deimmslnning die 
, scope, character; and sciphisticiirinu of pre- 
sent-day research eflbrts in splice plasma 
physics, all five articles of this volume make 
Importanl coTiiributiani. This volume will 
jaLso serve die researcher ns a relerentfe w the 
' derails or specific approaches to selected 
topics. As a review of our present-day undor- 
. standing of space plasma Interactions in gen- 
eral, this book should not lie considered the 

last word. 

' Barry H, Mauk ii.raitk tht Applied Physics Lob; 
oratory, Johns Hopkins University, Lauiel , AfQ • 
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NRL Remote 

Sensing 

Experiment 


ic processes dial are coupled lo the huitoni 
lopograpliy and, at the same time, modulate 
the amplitudes of (he surface ncean waves lo 
a length comparable to die radar wavelengtli 
(30 to -10 im waves Tor Seasai SAR); such sur- 
face waves arc the main contributors to the 
microwave backscatier power received by the 
radar sensors. 

To address this question involving the cou- 
pling of the bat turn topography with the sur- 
face waves, scientists at the Naval Research 
Laboratory (NRL) proposed in 1980 a com- 
prehensive remote sensing experiment denot- 
ed as SEBEX (Surface Expression of Bathym- 
etry Experiment [Valenzuela and Chen, 11183]. 
Targeted for the vicinity of Davis Bank. Nan- 
tucket. Shoals (Figure I) SEBEX involved co- 
ordinated remote and in situ measurements 
to delineate the processes responsible for the 
features in radar imagery. Initially, a number 
of academic, governmental, and industrial in- 
stitutions were to participate in SEBEX, but it 
eventually evolved into an almost all-Navy 
program. The present NRL Remote Sensing 
Program (RSP) on wave-current interactions 
is based on the original objectives of SEBEX. 
RSP is funded mostly with NRL in-house re- 
search and is also .supported by the Coastal 
Sciences Program of the Office of Naval Re- 
search (ONR). 


TABLE I. IuvcMig.mil i .uni Krsi-.mli .\u-as 


Investigator 


Aum h] ituiii 


G. R. Valenzuela (Chief Scientist), NRL 


D.T. ('lien (Geiii-r.il l munliiiuinr), NRL 


Reunite sensing iSAK/SLArT lUhvrr^ZT 
W.ivc inlet a« tmn. and nonlinear tlra'amitc 


Cmiitii-wdU- inieuni.in. .wean wave Jp£{lra J1Bl 

reuii Hi- »-nsmg "‘ira, ind 


W. D. C.aricn (Senior Scientist hiiIhi.ihI USNS 
Hum), NRL 


Jack A. C. Kaiser (Deputy S5UR), NRL 


Stirl.ue films. . Ih-uimis. and plnxics of ha kei -w. 
ttilmii. and u-tium- sensing 


C. M. Gordon and D. Giceiiesvall, NHL 


1 lea. II.IIISI.-I. mix" l-U.-r dvtmukw hvdrumnhi 
ineieoniliigv. and mass iiampun p3 “ t ' 


W.J. Plant and W. CL Keller, NRI. 


Lille. i.m and L.giangLm .uiieni. mass tamsm. 
mai me geology, and liubnlnn.e m 


Kenu He sousing I K( IMS'S A R/S| AR), 
ii ». and an -sea niier.iinmi 


D. L.. Schuler. NRL 


J.R. McGrath, NRI. 


S. E. Ramberg, NRL 
P. Smith, NORDA 
S. A. Hiaoek, NORDA 

R. J. Lai, David Taylor Naval Ship R&D Center 


«w»R (ROWS/A-K ra.br), surface 

i on is and ‘signal inmcssiu^ 

laiiiguiuii meuLiiioii, nrean eurrems, and pJiiiid 
ixeaiuiKiaphy r> 

Pliysii Mil wakes and littlimlyiumkt 

I id rated u-iiioie sensing and physics or nakei 

Elydnuhnainh mode-ling of tiicuUtian 


R. A. Shnchinan and J. D. Lydcu (SAR data courtli- 
naiion). Eminuuncnul Research Inst, of Michigan 


Hire. ihni.il wave s|teuriuii, uintm-KKe inter*, 
lion, and imineiiial imuieling 


Rliih.k sensing (SAR/SI.AR), image processing, nd 
current -wan- inlet .tciimi. 


Program Scientific Objectives 


N. D. Smith and J. A. F.iving. Inst, of Oceanographic 
Sciences. UK 


Directional wave .spcit rtim and wave uredioin 
i mulch 


G. H. Valenzuela, D. T. Chen, IV. D. 
Garrrit, and J. A. C. Kaiser 


Background 


Sea sat svmlictir aperture radar (SAR) im- 
ages of tin- ocean t muslin a wealth of ocean 
features ranging in sire from 100 km meso- 
wale eddies to internal w.ncs and deksuneter 
sin lace waves \tieut vtai, IDS I], In | K iriiciilnr 
SAR and SI.AR (side-h inking airlinrnc. ui 
le.d-apeiture, radar) images of shallow water 
(usually Jess than -HI m deep) near coastal ar- 
e.is(e.g., Nantucket SIhmIs, English Channel. 
German Bight, etc.) contain features that re- 
late almost one to one with the button] topog- 
raphy (sec covet figure as an example). Alsu 
evident in the cover figure are tide-induced 
uiteiiial waves (top and niidille right in the 
image), a number til unrein r«|»s. a uni cut 
shear front near the hatLom edge of the im- 
age, and the dark region covering a great 
part of the middle portion indicating small 
microwave backscatier power, the result of 
very stable atmospheric conditions owing lo 
told upwciling water underneath warm air. 

It is well known that stable atmospheric 
conditions reduce the amplitudes of die sur- 
face waves [Valenzuela. I DM3], in particular 
the short gravity (Bragg resonant) waves 
which are the main contributors to the micro- 
wave backscatier power [Wiight, 1978]. We 
emphasize that the phase distortion intro- 
duced by the motion of the Bragg resonant 
waves also contributes to the SAR image in- 
tensity [ Valenzuela. 1980; Albers el nl., 1981; 
Plant and Keller, 1983], 

Tile topographic related Features in the 
SAR Linage cannot be the result of direct 
probing of the sea bottom by the electromag- 
netic radiation; microwave fields decay by 
about two thirds while penei rating only a few 
centimeters into sea water (about I cm" at 
1.275 GHz, the frequency of Seasai SAR), 
while the water depth at the imaged features 
is generally of the order of meters to tens of 
meters. Hence these patterns in radar imag- 
ery dearly must be the result of hydrodvnam- 


RSP aims at live development, testing, and 
validation of appropriate hydrodynamics and 
electromagnetic scattering models; the mod- 
els would describe the physical processes re- 
sponsible for the formation of radar imagery 
over ocean surface features such as bottom 
topography in near coastal regions. Theoreti- 
cal work, ami rolled wavetank studies, and 
ocean licld experiments will be used. Three 
reinuie sensing experiments are cuntcmplat- 
eti: ( I ) tlic pilot exercise performed in July 
1982 at r*liel|» Bank, (2) a more definitive 
one in the summer of 1984 exploiting the up- 
[xn utility of a Shuttle Imaging Racial B shut- 
tle I light. and (3) a concluding ex peril] tent in 

The original objectives of SEBEX (included 
in those uf the present RSP) arc to delineate 
and quantify the processes responsible for 
surface expressions of linihyineuy in the 
wave field, radar, and oilier imagery of shal- 
low water, considering the effects n|; ( I ) nir- 
sc-i tein pel .uni c difference taiiii'jspliciit. sta- 
bility), (2) nonuni Tor m currents, (3) complex 
bottom topography with current fields and 
temperature structure, and (4) fronts. 


Description of the Phelps Bank 
Experiment 


During July 6-25, 1982, the NRL Remote 
Sensing Experiment (RSE). the firsi of three, 
was conducted in the vicinity of Phelps Bank. 
Nantucket Shoals, Mass. (Figure ly to investi- 
gate current IromalAidal interactions with 
surface ocean waves and their effects on ra- 
dar imagery. Air-sea temperature differences 
(atmospheric stability) and wind vector effects 
also were of major concern in this pilot ex- 
periment. For simplicity the experiment was 
concentrated over one batliy metric feature of 
the shoals (i.e., Phelps Bank). The primary 

niirnncr* nf this ■aim . _ . . 


purpose of this pilot, experiment was lo gain 
experience for the more definitive pfTWris in 


experience for the more definitive efforts to 
follow in 1984 and 1986. We also desired to 
extract as much pertinent physics as possible 
with the limited set of measurement re- 
sources available. Two auxiliary experiments 
on ship wake chemistry and physics and 
Langmuir circulation were also performed 


during the July 1982 experiment; however, 
these will not lie discussed here. 

Tlte RSE team comprised a dozen NRL sci- 
entists lead by G. R. Valenzuela (Chief Scien- 
tist), D. T. Chen (General Coordinator), 

W. D. Garrett (Seniur Scientist nn Board 
(SSOB) USNS Hayes) and J. A. C. Kaiser 
(Deputy SSOB) who also was the principal in- 
vestigator on the hydrographic survey. The 
complete list of scientific participation is giv- 
en in Table 1. The pilot experiment used the 
USNS Hayes (T-ACJOR lit) research ship 
which performed standard oceanographic 
and meteorological measurements, including 
a hydrographic survey nl the I’hclps Bank 
area with a Neil-Brown cnudiiciivilv-lcinpeia- 
turc-dcpili (C I'D) pi older and with expend- 
able bathythermograph (XBT) probes. Iji- 
grangiiin and Eiileriaii current measurements 
bv drogues and mnoretl current meters, and 
surface wave measurements bv clovcr-lesil 
and EikIccu buu)s were al.su made. 

Meanwhile, coordinated and synclinmi/wl 
remote measurements were performed frnm 
the NRL/P-3 aircraft with X- Bat id (9.375 
GHz) remote ocean wave spectnmieter 
(ROWS), pulsed laser proliliuneler, infrared 
thermal scanner, and optical .strip runicra. 
Two U.S. Marine Corps RF-l’s also pariic i- 
pated with X-Uand (APD-10) SAR systems. 

An L-Band (1.236 GHz) dual mode ROWS/A- 
K radar was on-hoard the Hayes to determine 
directional wave spectra and near-surface 
currents. The modulation in energy (ampli- 
tude) of the Bragg resonant waves mi the 
ocean surface (12 cm waves at 1.236 GHz anti 
2.26 cm waves at 9.375 GHz) also may lie ob- 
tained from the amplitude channels of 
ROWS systems. 

, example ol the surface femm es we tire 
interested in is shown in Figure 2. This is 
Asia Rip on the southwest side of Phelps 
Bank, an extreme case which is visible to the 
naked eye. However, this is an exception; in 
many other cases the surface features can he 
observed only with radar, infrared, or other 
sensitive sensors. 


69“ 19.8 l'W) with current meters at 5-m, 13- 
m. ami 2 1 -in depths \(iurneieattftal., 1983a) 
Fiom these measurements data on the local 
horizontal and vertical variability of the cur- 
rent field have been obtained. 

However, the measurements are still not 
adequate lor one to infer the detailed spatial 
and temporal si me lure of the circulation in 
the aiea; this should he one of the objfctim 
of future elinriv The measurements showed 
tidal currents as huge as 9.78 m s' 1 toward 
IM“ and I'.liT. anti a pet sister it, aloug-isubiih 
residual oi H.25 m s' 1 toward 220° oil the 
east edge ol Phelps Bank. Hence the niej- 
smcnteius demonstrate that Phelps Bank and 
[imkilily (it I ici topographic I cam res in the 
Nam ticket Shoals ,iie:i tail aifccl the local cir- 
culation in sin h a wav as to pinducc surface 
realities rel.it i i ig to Imitoin Uijx*grapht (IL-- 
Iniiuelu el id., I '.IHli/i |. 

Balhvtneiric iniiioiiis sorted iu 10’ 11 W 
tessei ae ol ,m area 37 km h) 5b kiu iutW-wn 
Phelps Bank have been derived from the Pre- 
cision Depth Ret ol tier ( PD R) outlie 

and duia lu.s been sorted into I’ ’ I 1 tesserae 
within Hi km ol I'lielps Bank [Got man & 
Kaiser, IUH3|. Phelps Bank is asymmetric i ui 
tile east -west di ret linn, with a slope of on 
the east side, the depth decreasing from 4 1 
to ahout 2D hi, while cm the west side the 


.slope is ahmtl (i“ as it deepens again 


■10 m or so (fii/n/ow tiwrf Greeiifwalt. 198.]. 

The hvdrogi aphk survey of the are 3 
■II C l l) \asis and 29 XB T profiles has pro- 
vir It-* | detailed temper, mire, sigina-t. and sa- 
linity information of the water column ot 
area | Kaiser, I9H3J. Ft out these data in* 
clear the water is well mixed lu the non . 


fi-st, and over Phelps Bank, while lit* w _ a ' e , r 

ert nnes stratified toward the southeast 


performed Preliminary Assessment 



The 1982 RSE has provided data on cur- 
rent shear/tidal interactions with the surface 
ocean waves and with the bottom lopograpliy 
It also DirivideH (vwl<.«.,l u .i !_ ° _ 5- 1 


southwest. From composite temperature- 
linily d ingrains, six distinct water ma5S ". ■ 
he identified, .suggesting that complex , 
is occurring in the area clue to inl f. ra 
several different current sources, rio 
current gradients on the west side ol P 

served; however, these arc preliminary . 
coarse sa milling results that have to 1 . 
lifted with liigher resnlutioii sam P, 1 '* -r 
current field in the planned experh 
1984 and 1986. _ ]„«ral 


... . - r — "““WH IU|»*J rtlJliy, 

It also provided synchronized remote sensing 
obseryattonsof die amplitude modulation of 
the short Bragg resonant waves with X-Band 
airborne SAR, and L- and X-Band ROWS'*. 


Fiftecn-minuie averages of 
-U Vfrtor. air temper- 




Lure, water temperature, dew P 01 /* . w 

humidity, etc,, were constructed fj® 


. — * — — “ .vufliiu ItUtOl. 

A preliminary assessment indicates that in ad- 
dition to fulfilling the role of a pilot expei i- 
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Phelps 
BANK i 
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ment, enough data was obtained to partially 
understand the surface effects. 

During the experiment at Phelps Bank the 

OTPflll ivmrn ■ p «! ^ 


ocean wave height ranged from 0.5 m to 1.5 
m. and the winds were mostly 5 m s“' but oc- 
casionally reached 10 m s’ 1 . The stratifica- 
uon of the air-sea boundary was unusually 
stable, wuh the air 5°C to 7"G warmer than 


- ™ , u "aimer tna 

water, which partially decoupled the wind 
irom the sea surface.. This allowed bnly graall- 
amphtude, short Bragg resonant waves apd 

“JackKattered electromagnetic , 
A ^ P e !! linent environmental infor- 
W recorded from U SN S Hays has been 
fi«) ,S bemg P u - Wish « i in NRL re- 

^rom ffje measurem'ents a n umber of im 
portam results hav^ already; hfe'dirived, 
jndanvesttgadons continue. Tidal 

fields (magnuude, a ' 

BariRkr^g va ilabl 
measffS 
and'tves 
1982] 


-qjNrDbfi5 IN METERS 


Fig - 'LSaSs ;■ 


lints) .tv^iere 1982 NRL Rejh^$ensi% £|tperimetit yfts'cortdii^ied^.:^ ^ 

' _• •-• • - ■*• . !i : ' 'll * 1 !' ' !' * 


numiuuy, cic., wee — - . . u.m 

continuously recorded on-board 1 j j c , 
throughout the experiment. 
scribing atmospheric stability find . ^ 
momentum fluxes have also been 
[Kaiser and Munch, 1 983]. ^ts 

Directional wave spectra of U» c " . 

(up to 0.5 Hz) were obtained Trotp n ^ 
ered, clover-leaf buoy [Smith f" ui 

and From a Free drifting Endeco > ^s 
and R. Bachman, Variations of sUnacc^. 
around Phelps Bank. unpublisM ^ fdj- ' 
script, 1983). As mentioned 
live amplitude of 12 cn ] 1 a P^ S ai)ipH llKji 
ly waves will be inferred. from |j^ : 

chart nel of die ndcrovfavc ?ensO = 

Bragg scattering model p|i «*),. 

Remote sensing (la^a (ampldb , 

is available. from the X-flartd R _^ . ^ |5i 
and 14 over Phelps B.a|ik ®nci onl . ^ • 

and 21 over the currertt^ ■pKfft * u |2, • 

L-Band shipboard R P WS .^ J ffand 21 i 
and 20 over the Bank aixd jirijf - Wavaj^v 


over the front). X J Band SARinia ^ 
able foMuly 1 1 and lS ovtfr thfB^ . . 


able for July 1 1 andlS over W&jjiW* y 
shear cuueqt. front Ifhich ' 

eriy from th? Baii.k. 
wave dower from .bq 
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Uilivf and quantitative infonnaiinn on the 
ljliys.ii.al processes rea|»insible for the genera- 
tion uf surface features in the wave field and 
ratlai imagery related to oceanic features 
such as liuiium uqmgra|>hy in shallow water. 
We emphasize once more that the 1982 RSE 
was iilanned as a pilot experiment lu gain 
experience in prepat uiion for the more com- 
plete experiincms planned for 1984 and 
1986. The experiment in the summer of 
1984 will also exploit die opportunity offered 
by NASA’s space-shmile-borue S1R-B (L- 
Biuid SAR) piogram. However, the prelimi- 
nary results of the 1982 Phelps Bank experi- 
ment have already gone much heymid the 
original expectations in quality and scope. 


% 2. Visual evidence of surface 
expression of bathymetry, taken on Julv 
14 , 1982, at 14:50 UT at Asia Rip. Phelps 
Bank. Nantucket Shoals. Mass., during the 
NRL Remote Sensing Experiment. 


with the bottom topographic features [Plant n 
d. 1983; Schuler et id.. 1983]. 

For a quantitative comparison between the 
remote tensors and the in situ measurements, 
appropriate hydrodynamic and elect mi Mag- 
netic scattering models will be required to in- 
terpolate/exirapolate the uicasureincnts from 
the 1982 pilot experiment. 

Other reports on the RSE include Chen rt 
si. |1982], Denver [1982], Gordon et at. [1983], 
Chunk and Kaiser [ 1 983], Grrenewalt et «/. 
(1983bj, iWimcft and Kaiser [1983], Vtdenzuehi 
[1982a, ft), Valenzuela et td [ 1983n|, and J. 
McGrath, C. M. Gordon, D. Grcencwali, 1>. 
McNutt, T. Ichiye, M. Howard, and M. Gar- 
net, Surface manifest at inn uf Langmuir fir- 
cuhuon, uitpublishet! inamisrript, 1983. 


Summary and Future Activity 


The 1982 July RSE appcai-s to lie the lust 
^ dedicated effort to yield extensive quad- 
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Gordon. C. M.. D. Greenewall and J. Witting, 
Asia Rip: Surface wave expression or ba- 
thymetry, Nav. Res. Lab.. Washington, 

D.C., Memo Hep. 5027. February 23, 1983. 

Gorman, F., and J. A. C. Kaiser, Bathymetric 
data and analysis or the NRL Remote Sens- 
ing Experiment: Phelps Bank, July 198-. 
NRL Memo Rep. 5031. Nav. Res. Lab.. 
Washington, D.C., March 7, 1983. 

Greenewall. D., and C. M. Gordon, Lagrang- 
ian current measurements at Phelps Bank, 
Memo Rep. 4965, Nav. Res. Lab.. Washing- 
ton, D.C., December 6, 1982. 

Greenewall, D., C. M. Gordon, and J. 

McGrath. Eulerian current measurements 
at Phelps Bank, Memo Rep- 5047, Nav. Res. 
Lab., Washington, D.C., April 5, 198M. 

Greenewall, D„ C. M. Gordon, and J. 

McGrath. Current measurements around a 
sand bank, paper presented at 1983 AGU 
Spring Meeting. Baltimore. May 30-June 
3, 1983ft. 

Kaiser, J. A. C., Data validation and summary 
for the NRL Remote Sensing Experiment. 
Phelps Bank. July 1982. Pari I: Hydrogra- 
phy, Memo Rep. 5165, Nav. Res. Lab-. 
Washington, D.C., September 2, 1983. 

Kaiser. J. A. C., and R. A. Munch, Data vali- 
dation and summary for the NRL Remote 
Sensing Experiment, Phelps Bank, July 


Station, Miss., November 30 -December I, 
1982ft. 

Valenzuela. G. R.. A remote sensing experi- 
ment in the Nantucket Shoals (SEBEX). 
Memo Rep. 50X2. Nav. Res. Lab., Washing- 
ton, D.G.. April 28. 1983. 

Valenzuela. G. R. and D.T. Chen, Plan foi a 
remote sensing experiment in the Nantuck- 
et Shoals (SEBEX) (December 1. 1980). 

Rep. 8659. Nav. Res. Lab.. Washington. 
D.C.. February 2. 1983. 

Valenzuela. G R., D. T. Chen, J. A. C. Kai- 
set , and W. D. Gat fell. Overview ul NRL 
Remote Sensing Experiment (julv 1982) in 
the Nantucket Shoals, paper presented at 
URSI National Radio Science Meeting. 
Boulder. Culn.. Jatuiais 5-7. \ r **%i. 
Valen/iiela. (». K-. D. F. ( ihen. W. D. luirrell 
andj. A. C. Kaiser. Shallow water bottom 
topograph* hum radar imageiv, Naluie. 
y;n. 687-689. 1983ft. 

Wright. J. W„ Detection uf ocean waves by 
microwave radar: the modulation of shot'l 
gravitv-capillaiv waves. Round. L.iyrr Mi - 
teorol.. n. 87-1U5. 197S. 


The authors are with the Saint Research Lubo 
raton, Washington. D.C. 20375. 


inersihle. Alvin also was refilled earlier this 
year so that it can be hoisted by the Atlantis 11 
frnm a single point on the submersible s top. 

The submersible had been lilted by Lulu 
(rum below by a cradle- like mechanism. A/* 
win’s refit cost S2U0.600. 

Eit /it's fate is unknown, according lu Barrie 
R. Walden, manager ol submersible engi- 
neering and operations at Woods Hole. 

■Hopefully it will continue to support oceano- 
graphic rescan. It iu some capacity elsewhere, 
he said. 

The Alviul Atlantis ll team will work first on 
research in the western Atlantic mid the Ca- 
ribbean; near December’s end the ship and 
submersible are expected to move into the 
Pacific. The teuni probably will be tested in 
November, after which scientific operations 
will begin, according to Jack Donnelly, man- 
ager of marine operations at Woods Hole. A 
tentative schedule for Alvin iqie rations lias 
been made for t m tell of 1984; several pro- 
jects. however, are awaiting funding decisions 
by vat ions scientific agencies. The aiiuiinn 

1984 schedule will most likely include re- 
search off cither San Diego anti Cent raj _ 
America or the Hawaiian Islands atu! vicinity. 

It is anticipated that the Alvin will operate in 
the Pacific in 1985. possibly for a lull operat- 
ing year. This potential extension til Pacific 
operations hcyotnl earlier plans is possible be- 
cause i lie next scheduled overhaul for the 
submersible should occur no earlier than late 

1985 or early 1986. 

The first of two workshops to review Idlers 
of intent to use Alvin for 1 985- 1 987 will In* 
held December I, prior to the AGU Fall 
Meeting in San Francisco. The second will be 
held | unitary 22. 1984. prior to the AGU 
Ocean Sciences Meeting ill New ()t leans, let- 
ters ol intent should reach the the Univcisity- 
Naiiutial Oceanographic l jlmratoty System 
(UNOLS) office 2 weeks before the work- 
simps, according to Captain William D- Bar- 
bee. UNOLS executive sc-u etat v. Sent! Utters 
of intent and intciest to die Chairman, Mviu 
Review GominiiW'e, UNOLS Office, Wit- In. 
School of Oceanography. University of Wash- 
ington. Seattle. WA 98195 (telephone *J»li- 
543-2203). 

DSRV Afoot is operated under a memoran- 
dum «»l agreement among the Department ol 
I the Navy (Office of Naval Reseat tit), the Na- 
tional Oceanic and Atmospheric Admit list ij- 
lii.n, and the National Science Fmind.ilion 
Alvin is owned by the Navy and is operated 
it, bv the Woods Hole Oceanographic Futility a> 
a National Occ.iiu»|fraphu Facility of UN- 
OLS. Barbee explained. An Ah in tesiew ■ otn- 
miii-cc in UNOLS exiiiuines teqt tests n» use 
the submersible and recommends to the «[>- 
i erators at Woods J-ltik llu«e programs inost 
.ipprupiiate f«M sclmdnlittg “Filial selciti-m 
„f pm'ivcts and establish mein t*l scliediiltng 
priorities remain at the discretion ol the sup- 
q. porting agencies,” Barbee said. — fl / R 


News & 

Announcements 


Advisory Council for 
URI Programs 


New Tender 
for Alvin 


This month the Atlantis II will become the 
new tender ship for the Deep Submergence 
Research Vehicle (DSRV) Alvin. The Woods 
Hole Oceanographic Inst inn ion's 64-m refit- 
ted ship replaces the 32-nt catamaran Lulu. 
which lias been Alvins tender and escort for 
19 years. Originally constructed as a tempo- 
rary support vessel from two surplus mine 
sweeping pontoons, Lulu cannot move quickly 
enough or traverse the large distances re- 
quired to support priority research, in the 


next three months, two workshops will review 
I*..*— n r int »m m use the new sliip/subtners- 


Idters of intent to use die new sliip/submers- 
ible team. . , 

To accommodate die Am h, die Atlanta // 
was completely overhauled at a cost of $1.6 
million. A large A-frame was added to the 
stern of the'Admtt II to enable the ship to 
launch and recover die 7.6-m, 16.330-kg sub- 


A 19-member ad Usury council headed by 
former Rhotle Island Governor Philip W. 

Noel has been appointed In help chan future 
research, education, and public service direc- 
tions for the University of Rhode Island's ma- 
rine programs. 

John A. Knauss, URI vice president for 
marine programs, said the council s primary 
purpose is to forge closer ties between private 
organizations and the university's marine ac- 
tivities, because, he said, much of the re- 
search and many or the job opportunities in 
these activities in the future will likely be tied 
to industry needs. 

The advisory council would have a three- 
fold purpose; (I) to critique current and pro- 
jected activities. (2) to help identify future ar- 
eas of emphasis, and (3) to develop strategies 
for the involvement of business and industry 
in the university's marine science activities. 

The council is expected to meet twice a 
year «l the Narragaixsett Bay Campus with 
agendas focusing on directed discussions and 
research presentations. It will report its rec- 
ommendations to the president of the univer- 
sity. In keeping with policies adopted hv other 
campus advisory groups. 


Geophysical Monograph; 26 , . 

Heterogeneous Atmospheric Chemistry (1982) 

244 pp. •' Illustrations • Hardbound 

P e This volume i. a compendium 

tteous Atmospheric Chemistry, is vVrite: Americah Geophysical Ur 

j k' innn El.y+l/tn Aitenita. N.W. 


Edited by D.R. Schryer 


244 pp. •' Illustrations • Hardbouno • 

. .. "It is too early judge whether ii 

This volume is a compendium of this wjlj ultimately became a 
ideas, information, and method- , bend«fk; lhe 
ologles dieted to the multiphase • possibility certainly exists, 
processes in atmospheric science. ' Ahuo$pheric Environment 

. . L.. h u.m n inn - • -under S50 must be Dtepatd 


processcsui “‘“.y-r* -- •* ,, rr 

Write; Ahiericah aeophysicl Union • 'Qrd£« under S50 must be prepaid 
•- 2QOO Florida Avenue, N.W. ... AGU members receive 9 30% discount 
• DC 20009 : ! . i : : 

• « I t«Un Tnlnv JM' “I ACCfi pled * 


to August 1‘JfOi 41 ' 

34:14 UT. See the article on the NRL 
Wofo Sensing Experimetil in The j 
c^nography: Report^ this Issue. 


reauired reading. . . 2000 Florida Avenue. N.W. AGU members 

-• Wtdui&OK DC 20009 A- 

Call: 800-424-2488 v. r ... ; ^ te . Western Union Telex : , . 

(202) 462*<mMfr «™ vy,r ' 710.BU-9M , ■ , . ’ u ^ 
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RATES PER LINE 

Positions Wanted: fit si inuriimi S 1.75, adriitiun- 
al insertions $1 .50. 

Positions Available, Servim, Supplies, Courses, 
and Announcements: firai imc-riiuii 83.50. iul- 
tlilitiiiril insertions $2.75. 

Student Opportunities: first insertion free, addi- 
tion insertions $1.50. 

1 here are no disLuunu or rout missions on 
classified ads. Any tyjje style that is nni pulilisli- 
er’s choice is charged For at general mlv-t-rlising 
rates. Eos is published weekly on Tuesday. Ads 
must be received in writing on Monday, l week 
prior lu the date of publication. 

Replies loads with box numbers should 4>c 
•ndilrcssed to Box — , American Cicoplnsiral 
Union, 000 Florida Avenue, N.W.. Wa'shin*- 

ton, I), t:. aoooD. 

For Further information, call tall free 80U- 
424-2488 or, in die Washington, I). (.:.. area. 
462-6905. 

POSITIONS WANTED 

Geachcmial/geotagiat. Ph.l)., 6 vcars of experi- 
ence in trace element RCiKhcmiiiTV. vok jihi fogy, liy- 
dratlwrnurl processes, water- ruck iuit: nation. with 
IruU/Tnlj tcc]in»|iics on I, uni nr at sc-.i. Alsu leaching 
cx|H.-ricncc at university level. Seeks Research/ 
It-achitig/lndunrial position in the Washingum, 
».C. urea. Resume on rcqneii. American (£’iiphysi- 
cul Uniciii, SOitfl FhiriiLi Avenue. N.W., Hoc H|H. 
Wiuhiiipiim, I>.C. ‘Jtinn-J 

POSITIONS A VA II ABLE 

Post- Graduate Appulntmcnts/Univcrsily of Neva- 
da. I Ire Water Rest mi res denier ui the Ifesei i 
Research liiuinne ;iiiliii]>.iics several jxm-dixiiinil 
or pi ist -n tatters j|qMiiiiinicnis in the lollnwing areas; 

• hvciroRCxIivniisirY 

• hydrology 

• soil physics 

• geophysics (dixtriral nod armisiiri 

• geosialfclK* 

• nunqic hydrology 

• liyrii auiii- engineering 

• ijiiatern.iiy ginlugv 

T1ie.sc iipuiincnii-iiis will In- lor one year hut may 
lx- extended in two years dei'C siding him hi six-cific ' 
!>rci|m assignmi-iii aiicl iiiiHliiu.ilimi nl grant and 
curi tract fimilinjr. Ajiirik.iiiuns will lie an. ruled until 
]Mssiticius tilled- ( -aiiriiri.ties shuulil si dm hi resume, 
liaiiMTipts, and three letters »l rcfi-retire In: Pcr- 
smilicl Cliliie. Heim Research liisiinite, Unismitv 
'« Nevada System, I'.O. Hoy (itrjjn, Rciiu, NV 
HDSffli. 

Kqu.il Opjiui l unit yl A iliniMlive Action Kinpluu-r. 

The Johns Hopkins Uni versity/Quanli tali ve Meta- 
morpliic Geologist. The Depot triieni „i Eat th 
iin.l Prasieiary Sciences invites applications iur a Irn- 
nrcfi.itk laiiilty juisiiicm in some c|ii,iiilitaiivc as- 
Ix-Clol suet. III1»||. hit f>rii|ngi. elicit ive |uli |. |«IK-I. 

1 he .ippriuiiii- will lie cvjin nil i„ ,],-i .m mnn. 
valise research program, anil responsibilities will in- 
clude undergraduate and graduate icairiiiiiu and tlic 
supers isinn of duclsiral candidates. Strong ihcnreii- 
«[ background and research record in the cltcniical, 
uutnpir, or physical aspects of uicia morphism are 
sctjuircil. as is the Pit. I). decree. Field experience is 
also desirable. Applications Trem women and minor- 
ity Candida tes are encouraged. 

T°, a FP l y. wnd curriculum vitae, public.) lions fist, 
anil lire names uf at least ihree rclcrtcs in Us. Da- 
vkJ r - Vebleii. [rein, nr Earth and Planetary Sci- 
“'N,?. * |nh ns Hopkins University, lialiimose, 

I'JHJ ^ ” Application deadline Li January 15. 

The Johns Hopkins Uiiivctsity is an equal nnpor- 
nililty. affirmative action employer. 


Faculty Position/ ArUona State University Depart- 
ment of Geology. Applications arc invited for an 

anticipated tenure-track faculty position at the as- 
sistant. professor level, beginning in August «iF 1UH4. 

1 lie selected candidate will be expected to display 
excellence in teaching and to develop a vigorous 
program uf research on important geological prob- 
lem*. Possible research areas which would comple- 
mem or extend existing strengths in the departs licit i 
include solid canh/crusul geophysics, suismologv. 
and mineral physics. 

Please send a detailed statement or research and 
leaching interests and a resume with names uf four 
references bv January 15, 1984 to Paul Knauth, 
Utairman. Department of Geology, Arizona State 
University, Tempe, AZ 85287 

Arizona State University is an equal opportunity/ 
affirmative action employer. 

University of North Dnkalo/Research Faculty Posi- 
tion. The Center Tor Aerospace Sciences at the 
University of Dakota lias an immediate opening fur 
a research faculty position. The successful applicant 
trill lake an active role in measurement programs 
wills research aircraft as well as analysis of me tlma 
in conjunction wish ongoing research contracts at 
UND. The position requires a MS, but PhD pre- 
ferred in Atmospheric Science with a strong uack- 
ground in Cloud Physics. Experience ill computer 
programming and aircraft measurements is highly 
desirable. 

The Center Tor Aerospace Sciences is experienc- 
ing rapid growth and is actively involved in atmo- 
spheric research. Research facilities include a 5 cm 
digital mobile radar unit, automatic rawinsnndc 
equipment, a dedicated computer facility, a Chey- 
enne II turboprop, u Citation II fan jet, and other 
ssijijxiri equipment. 

■Salary is commensurate with experience, qualifi- 
cations, and rank. This is a liuii-lciiurc track posi- 
tion hi the AukiniuMssociaic professor level deisc-n- 
■jt-nt iiimiii amdicani and availability of funds. I'nsi- 
lion is lor 12 monilis (renewable annually effective 
Juiy n._ 

Qualified applicants are encouraged to send resu- 
me in Dr. C.A. Grainger. Center Tor Aerospace Sci- 
ences, Mux 821 fi University Station, Grand larks. 

ND 5821)2. 

1 lie Univeisity of North Dakota oilers an am ac- 
tive benefits package, retirement plan, and excellent 
working conditions. The University nf Nun It Dako- 
ta is an equal opportunity employer. 

SMda way Institute of OKanography/Oceuiagra- 
phen. .Several Technical rcscan.li pusiiinns arc 
open Tor it M.Sc. in physical or chemical uce.inogra- 
lihy. Hie success! id candidate will insist in the col- 
lection and analysis of hydrographic data I mm a va- 
riety uf regions. The randii laics must have exiicri- 
encc In one or mure ol tiro following: 
oceanographic data eoMeciiun techniques, nutrient 
analysis (aiiioniaicdj. data red tic.! inn and analysis, 
ami programming (systems and/or FORTRAN). A 
ucnmnsi rated ability in scientific writing fi required 
of any candidate. Salary is negotiable derieniliiig on 
cspcriciitc. Please send resume including brier de- 
scription,.] practical experience mid the names id 
three references to: 

Dr. Liitv I*. Atkinson 
SLidawav Institute >,l ( li'eanograLiliv 
!*.<). Hox l;ii.S7 
fiavaiuuih, Georgia 31-tlo. 

North Dakota State Water Commission/ 
Geohydrologlit. To work in aquifer evaluation 
and management. Bachelor's degree tvidi two years 


HANFORD 

Hanford Operations in Washington 

Rockwell International has several excellent opportunities at the 
Hanford Reservation In Richland, Washington: 

Geophysicist 

You'll plan, oversea and Interpret geophysical exploration Investi- 
gations In support of the Basalt Waste Isolation Project. Minimum 
7 years experience and broad experience Integrating various 
geophysical and gsologloal data Is required. 

Mineralogist-Petrologist 

You’ll plan, oversee and Interpret Investigations of secondary 
mineral occurrences In basalt and sediments In support of the 
Basalt Waste Isolation Project. Advanced degree and minimum 3 
years experience In clay or zeolite mineralogy required. 

An outstanding compensation and benefits package, Including 
relocation assistance, complements an appealing location. For con- 
sideration, please send your resume to: 

B.E. White (B1S-EOS), Hanford Operations, Rockwall 
International, P.O. Box 800, Richland, WA 993S2. Equal Oppor- 
tunity Employer M/F, U.S. Citizenship Required. 




Rockwell International 

. . .where science gets down to business 


Insiructor/Asalatant Professor in Meteorology lan- 
uary 15, 1984 — State Unlveraity of New Yora Col- 
lege. Department ,»f the Faith Siicm.cs has pusi- 


- . n is-w mill iwu VCilf 

experience ur masters degree with experience ‘in 
quant native technique* rcqtiiml. Bat kgi omul in 
vyalershcu nuxtding. soil physics nr nnsaturaieri 
[law processes desired. Salary range $ 1 555-82278 


■ , j iuii)sv ji 

per iiiiinih. Send resume io: 

Nonli Dakota Slate Water Commission 
llvdrulngy Division 
UrfO Fast unulcviird 
fiisniarck. North Dakota 5851)3 
North Ddkuur Slate Water Goinniissiuu is an eiiiial 
, ippur 1 1 1 1 1 it y/a f fi rmai i vc action employer. 


The Planetary Plasma Environment: 

A Comparative View 

Ahwahnee Lodge, Yoaemite, California 
January 30 - February 3, 1984 

Co-Chairmen: P. M. Banka, C. R. Chappell, A. F. Nagy 
Co-Convenors: C. R. Clauer, J. H. Waite 

The in*i Vosciiiii.p (’niilVrciit'f will ntltlross com|«u-fitivc* nspn-ts 

°l P |)ls,nn Dinpliinis will ht: pi, wed on the 

('(iinpurisoii nr jilaxum wumw mul t’licrgiznlion prorrmin which exist, 
in Hit* inner niid-otilor jjIiiiioLs, as will jw in cc, nulls. The cl feels ol* 
Ihesf plasm,, and energy sources on Mir composition and dyn amirs G r 
plnnt'tnry and com cl my imiRiielosjjherfss will l,e examined. 

All oral presentations will he invited papers. Ample time («ft) 
will be reserve, I | ( , r discussion. Impromptu presentation of relevant 
rimlc-rinl is ei icon raged. All rtjnLribuicil |mpers will be prcwnlcd dur- 
ing two evening poster sessions. The meeling will be limited to ap- 
proximately LOO participants. 

For morr i nrornintion on abstract submission mid meeting registrn- 
’■i™' r °nUict: C. Robert , qiauw, STAR Laboratory, SEL 
Stanford University, Stanford, California 94305. 'Telephone- faiXY 
497-4691. ’ ■ 1 

. . ; . . ' . I'. ‘ 

Abstract Deadlipd: D^cuofateK Xg 
Pre-Regl strati on lines JanuarylOyjLQg^ i . .\i 

— — — ■ ' ' 1 'I* - 1 i 


null primarily cuikciticiI with the read ting of Ute 
5Viiu|iiic mcieomkigy axpcu (Syuuuiic Melon ui. .gv. 
Weather Forecasting Lalmruory) uf ilic uiidci grad- 
uate Metconiluuy Mainr program. The successful 
applicant diuiiUI alsuTie capalilc uf iCHiliiug 2 ut 
mure (.mines in air ]Mj]luiiun uicte'imlngy, ad- 
vaiucd fi.rccusiing Icclinviiwi. and rmiqiuicr apiili- 
(.11 inns. Will also assume tire riircc. airship ui the Gol- 
lege Weal her Get net. A M.S. degree in Metcracihigv 
or allied held required (Hi.l). tlest table), with 
strung background in sviinptK iiieietiriJngv and 
cnmpuicr applieatiuns. Ex|iei ietKv in weather fine- 
usiing and tcnching devil able. 

A letter of application, resume, and J leueis di- 
rectly from references should he sent in: Oilire nf 
nictihv ;mH -SmH KtrLuiunt. -Iili Miu#i t n i i r i isi t , i - 
mill Building. St.ur L'uivmiti ( .iljrgr. RunktHtil. 

c“r' "“‘I* 

Slate Ulijrenhy of New York College at 
Brut k port is an Equal O ppurtu n it v/A lli n i ia t i ve Ai- 
tion tm player. 

The University or Texas at Dallas/Scdlmcnuiry Gc- 
ology. rite Gcttsciuixys hugiain at the University 
nl Texas ai Danas is seeking two dwi.iiniu iinlivirl- 
* ,, V ,w ;v lc,l,ir * : ln,ck P'uiiiutis ill the general 
field uf suiimniiaiy gcohrgy (caibnnaics and/ur 
dasttes) tulregin icptcinlxr l‘W- 1 . Areas of siRtial- 
jzatton ate open but could iixlude anv .if the- lolluw- 
tng: scdiiiiemnry environments, lXHnigraiihy/dlu- 
gctiesi 1 . clay nimeralngy, iccu.iiiis, pcinilciiin getiln- 
g> /seisin ic stratigraphy. Out goal is n, huild an 
iiitcraclivc g^ruup in xc-di mein ary gculnuv I fiat mm. 
plemcnis existing strc.igihs in niiempaii-.iii.imhigv/ 
straiigraphv, gcuclicinisiry. letUiiiks mill gennliys- 

ki' d ■*? ” r‘ arc °P? n 1,11,1 ’hr- apiiohiliiu-ii! 
Iciel will be with die c.inditlaLcs' experience. ‘I lie 

re,|l ! lrc “ alKl «nmg tiimmUineiii 

tSSgPf® lu . tcsci . ,rth »'Kl leaching, leaching 
(luncs will Involve advanced uiidei BraduHle and 
graduate courses in the area uf setlimeniary genln- 

KSstes 1 8 , 1 , 1 4 n«* 

(Southwest Center Iur Advanced 
T! ,e ta, pi} li 1 s 15 tale*! near u. three nil 
[f’TIPfjy research laboiatones. Majur ladliiies with- 
in the Geosciences Program include: Prime 5 ! 3 fi 

l ,ro “” or ' nuionimed dectmn 

microprobc, StM, iwo Sobil-sourcc mass 

W* rentnenuure ap- 
paratus for cxperlmeniaj petrolugy am hock defor- 
niauon, and organic geotltcmkal hilwnttury. 

Apphcanis should send a letter outlining specific 
SS2* fffW- a r * s,l, J ie (indication ofsex and 
ctlintniy for Affirmative Acuon statistical purposes 

SnS" 1 nm rc R u * rcil I a»d names of lFirce 

Academic Search # 203 
The University or Texas at Dallas 
P.O. Box 830688 
Rkliarcixon, Texas 75083-0688 

Implications shouW be received by February l, 

The Unnersiiy of Texas at Dallas is an A III i ma- 
uve Aciion/Equal Opportunity Employer. 

Physical OcMnognmher/Unlve rally or 

of Marine Studies Invite. 


iaVC back ^°»n« l *» coutnl or c.t- 

,jT hin » al ', h< i raduatc level will be required 
veloo f ffi j cand * dale wil1 be expcSed to cie- 
ate sfudS ** P "* nm involving gnidu- 

oenf sh °bld «nd curriculum vitae, perti- 
nent reprints, and (he name^of four reftronec. to: , 

; ■ pr. Ferrl* Web^et- ,./. 

^eanugraphy Program. ' ■ • 

Gdltge of Marine Studies 1 • 

univeraiiy of Delaware ' 

1 • J \- LeW. DE 19958... ' 

:h -, (Telephoto 805^45-2466) : 

I 9 aj c dw ^V^e for appliadani i» 30 NoyeVtiber 


Massachusetts Institute of Tcchnologj/Marine 
ology and Geophysics. 1 lie Dcpanmcnl of Eanh 
AlliMttplieik . anrf IMam.'iarv Sciences has an open- 
ing fot a junior ni xetiuii tuiultv tnember in nunth 
geology and geophvsus I lie candidate should hai>- 
a strung interest in olu.iming and analyzing gcolup- 
e«d and geuplusi. al ri.nu jti.T lie pre[ural m |urun- 
pate in cruises. 5|n-i iali/aliniu omlri iiidiujc lOlon- 
iis hi niiri-.w .'.in i irlges «•] island arts. cMriincniJ 
Dial gin eM-liiiinn. hasin i VMliiiiuii »t luhi-ucCino^ 
r-tpliy. I in- <.tii.liri.iii w..ul>l k- expc tcd lu iniruii 
with sin fi In-Iris in Mu di'pailiueni as icgi'Uidicc 
luiiii s. si'isiii..|>.gs , in.n im- gc-ulogv and geophtSks 
xeriiiiic-niol.igv. oi i lii iiii.af ... .-anogiapl.Y. and t-.- 
p-uti. ipaii- in i|i>- |..ini I'rugiam in • fceani*Hpln 
with ilii- W.ii.iis I lull- 1 heojiognijiliic lusiitnik-n 

A]i]ili<anis sin >ii Iri submit resume and list nfnfff- 
cii.rslty 1 Niiv« iiiIh-i I'.WIt 

William 1 Bt .«• ■■ 

Cll.iiriiiati 

lb -pi. ni f.iiih. Aimusphrtic. 
ami llniiiais Sciences 
r- | -u |i>. M.1.1. 

( >i nil <i idge-, MA "2 139 

M.l. T. is an l-aiual Op]mi uiniiy/AlTirnuiHe M- 
lion Kiiipliiyer. 

Strticiural Geology /Tectonics. University of Mlchk 
gnu. Tin- Dr pai iiiktiI <d («eulo(ne.il Semites m- 

vitrs .iiiplii ini ;i leniiie-irackcirKiturpi pw • 

th. n (assisi am, hxs.ii ian-. nr lull pioh'jsor). P CI ™ f 
Imrigctaiv .ipinnv.il. to Ix-gin Sept ember I. p* 

We ai e liiiikinu Im an uuiMaiidliig researtnw 
broad inn- rests in ifie study ol the riisw. Hr “ 
and rviiliiliiiii »l the irmtineiitiil ctwa. Me are 
iuu In i .Hcsidi-r expertise till any stoic— ' mi ‘™S;r 
m gl.ilial— hut have preU-rencc fivilnwin m 
several. Teaching n's|MHisiiHliiicf vull meturt e ,^ 
xlntUui.il geulnuy huiim- fur uHirtniramrs, p 
iiIIr-i it iiii sex xi'Tetled fmiil ititrrulticiory P- 
held, and glut Unite i dinings mcoiduig 
lime's inlet erts. Inieicslcil neisons ili ouia Ktm,^ 
lesurne, n. uiirs <>f live person* from ’ mn 
part ii lent may request letter, of recommot™ ■j. 
and a laid' xiaieitieni of rcscarcli hlt ercm • 

Roll Van tier V Chairman, pegwj"*" 1 . n 

higical Sciencc-x, llKJfi C.C. Little BuiMuia- 
kir. Mi 4H I (HI- 1 003. The search will close M n 0 
10. but biter appllcmiuns may l« CT>nil 
Tlie Uitiveisily nf Michigan Is a non- 1 
loty, ailiTiiiativc atliun employer. 

Louisiana State Univerally/StrucluralCeo^WjJ 
Blatant or Aaaoclale Professor). 
nf Gen [noy is expanding its siriKWJ* P iAiicio- 
tonics program and Is seeking a s P cc ''“.* 1 j, •«* 
sirucuire/iTefnrmaiion nicclmnisnis ana y ^ 
sttccessf.il candidate will be SS«f 

program nf scholarly rcreardi in or .j^c 
research and to assisi in the «f ur reiith 

and undrt graduate students. There"*, 

20 faculty and associates, with s prep jd^n- 
to 35 faculty by December 1985 when* §g 
nient move* into its new building- l ^ 

graduatd sutdcnU (Ph.D. and M.S.) and 
undergraduate level. . lhm . letters of 

For consideration send lesimie. inr« ^ re 
rercrencc, and a statement of current apt* . 
search to: 

Dr. Lyle McGinnis. Cluin° an 

DepariineiiL of Gootogy 

Louisiana State - . 

Baton Rouge, LA 7080M ^ 

Tliis search will remain open until the 

^Louisiana Stnic University is an affirms** 
equal opportunity emploj'cr. . 

• i 

Louisians State Univer*ity/Cha»-T- 
Endowed Profeaiorahlp in Hydrot^" ^ V 
liont The Geology Department is sew- 
inlcrnatlunally recognizctl '^4 cr ^l^ndTiru 10 ^ 
spetiahy critical to tnc scarchfor mUn H^p. 
the Chas. T. McCord. Jr. 

Applicants are cxpeuetl to ptef**: 

seakh in their area ul specially- 


, i . 1 -:- •- ' l 

■ | ' I il l ' . 4 .. 

• ' :■ i '.Au . ,-■> "WIA ' IlV 




Kakhinthelr fc 

aor level with salary competitive 

ressorsfilps al other major (cfe** - ' 

saasastsa^-Bsgtf?. 

La 7081)3-4 10 L Search wtll rCinaiP.opP" P 

EMPLQYBiL- •: • : *. s * .> : '■ ■ 1 \ , 
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USDA 

Agricultural Research Service , 

l Watershed Erosion Research Unit , 

Tucson, Arizona . . . 

. js seeking a Hydrologist or Research Hydraulic Engineer to con- 
duct research in hydrology, erosion and sediment yield, and water 
quality in land resource areas of the southwest. Permanent Federal 
position. Must be US citizen. Salary range $24,5Q8-$48,553 (commen- 
surate with experience). Interested applicants should contact Dr. 
Kenneth Renard at 602/629-6037 for additional information and appli- 
cation procedures. 

USDA is an Equal Opportunity/Affirmative Action Employer. 


CMttonbl/Airred University. Luviics.ipplk.i- 
dou for » tenure track nmilkni in K«;k*y usit- 
ratiuing August 198-1. We seek candidates with a 
PhD, who have a comiliiliiieill to imdergr.idule 
rdiuaiion, are able lu teach a variety of ccwnw in 
tnlaiiy which might include geuilicimsM y. mtiu-i.il- 
OTind peirolog)-. and have a strong inlet ext in 
sorting doiely with uuilriit*. Allred Uniwixiiy lus 
sn enrollment nf approximately 2I0U Slue let ils and 
nloraied in a rural selling in wesiei n New Ymk 
uaif. There aie approximately 25 geultigv muj.iix 
id the depanment ennopet .ucs in a slmng envi- 
iwiraeiual studies program. ExcclieiK analyiicd and 
mtjrch Facilities arc available on rampiis in nm- 
funcdoD with the New York Stale College of Cci am- 
id which is an integral unii of Alfreil University 
jnda Vox 11/780 computer is available. Interviews 
riDbcainduacd at the G.S.A. meeting in I lulu 
njpolis and at Alfred University. Imciesicd caiali- 
daus should send a resume and three tellers <■! 
iKommmcndalinn lo Dr. M.W. Wehb. Cliuirm.ui. 
Djihiun of Physical Sciences. Allied Uimeisilv, Hnx 
M2. Alfred N.'V. 14802. Telephone (t.u7) H7I-2208. 

Alfred Universily is an equal eiiipluyiueni. alfu- 
DUiitC action emplorer anti c tit nil rages -ip|»lkaiiiHix 
from women and uihcr niinuriiivs. 

Qulrrasn/Deparlmcni of Geology University of 
Nek Mexico, The Dcpariuic-m ul (a-nlugv ul I lu- 
Uiuversiiy of New Mexim invites appliiaiituis j-«i 
the position of Chairman. The uxiesslul apidUam 
muilhavcadisiiiiguished ic|ntiaiinn in l lie gi-nlugi- 
CdlumKesand will be cxpceicd m iii.iiiiiaiii an .k- 
liie research program in nricliiinii lu adiuiuisiraiivc 
and reduced teacldiiKd in icx. Salary and ran) ate 
open There is no rcsirkiinn on the ul xpci i.d- 
iution. The Depart nieni lias :i strong gr.idii.ii>' pi-- 
Riam [80 M.S. and I'h.li. i.imli<Lnrs). and .til .unvi- 
undfigfiduaic program (1211 inujois). l aculty mein- 
ben miiniain nclive reseaidi pi < -grams ami oaiiui- 
[uieinboih uiidcrgr.iriii.il e and giadu.ilt- cmih.i- 
linti.lhc ncparmn.-iu li.it sixiecn iiill-iinu- l.unlit, 
ulvaicdina special iilar nmiiinl Kiting anil lias 
mdlem atalviii.il iacilitk-s. T he lk-iumiK-ut has 
Woos iki wiili indusir y jih. 1 nun-nul lalmiaiuiii-x in 
Vi. .Wfiicc- [S.irulia Nuiional l .alim.uoi v and I os 
.to^Ajtwna! Laltorauu ti. \j>jJn.iii-*n' wnli a 
toWrtititnc and the names ->l ilmv teleieex 
s/wj/d he forwarded to: R. F.w inu. ]h'|-.iiiiiuiii ul 
(■mkgv, Univcrsilv or New Mcxro. AllHHim-npie. 

-«cuc«i H7i:»f. The ■(■-aiilim- ),,i muiTi* otinitii is 
liMarj 15, l!»K-l. Tliix ixixiliun is inniiiigi-iil on It- 

UhuriKi approval 

Ole Univertiiy ul New Mi-xiio is an cipial-uppoi- 
KnutblTirmaiive :ki km inxi iuu inti. 

Tbr University of Mianuri-ColumbiB/FBCulty Posf- 
uwu- The Univi-rtitv ul Mistniui-Coliiintii.i Ik- 
jkiimcni of Gcidugv p|,ms iuiliH'duK- exiiattsam 
ureugh the adtlii nm i,| rhn-e iciiin i--tr:ii L J. unlit 
Mflwni. Appoint i in-ms ate .nilniiialiil ut I lie .isxisi- 
‘■Uprufenur level, i(liln>iiuh liiglu-i tanks ni.it tie 
beginning hi August ni 1984. C.iiMliil.iit-s 
reexpctmi in luive rompk-red ri-i|iiiiniK-iiix 
lj[ ih: Ph.l). degree l»v ihat lime. Family iiH-ml«-is 
(if rtquirwl to proviili- <nialiiy inxiliHlinii «l IxMli 
™«reraduaie and gimluatc fesi-l. and minimi tc- 
»i>hlcailiii« io schliiily lmblii.uioiis. Siucessliil 
S*™ will he tin ben ft am tin- lolluwiiig qietial- 

Kxnloraikui ta-opliysas 
Solid- I- hiv ili Geophysics 
Hvdrogeolouy 

Analyiaaf Sn iicinr.il Gcolngv 
, . . (.hwiit Scilimemology 
ippUziirins x] mull | vend lesurne. I mil sc tipis, and 
"Mfciand arii fi esses ol ihree references in: 

Toni Freeniiin, (Hum man 
Deparinient of (hmlngy 
Univcrsltv of Missouri 
Columbia, MO 652 1 1 

^*°phyilcLat Tenure-Track Appointnient/Deparl- 
of Geology, Unlveraity oFTolcdo. The posi- 
u °n M cfrcciivv September \, 1UH4. Individiiiils with 
"'.“"H backgrounds in exploration gcuphvrica— ap- 
^'Phvsics are of nnmarv inicroi allht.iigh 
’penalizations will Ik.- toiusidercd. 1 lie Ph.D- » 
^Ittrcd ai well as a strong coiimiiimcni to clfccnve 
CTRand research. The rle|«rtincnl Ims n«»lem 
'*««!« and offers B.S.. B.A., and M.S. degrees m 
jKtmnuiely 6(1 undergraduate and 50 graduate 
r“ d, nn. The faculty consists <>f eight full ume and 
ox I professors actively involved in a wide 
.1 K? °f research nurxuiis. Iiiicrcstcd persons 


Staff Sc lends ts/Sy stems Analysts. Research and 
Data Sysil-iiis. Im. lias openings available Tor Sialf 
Sricniisis, Systems Analysts and Programme r/Ana- 
lysis in wnik in areas involved in the processing and 
applkalimi -ii data Iruiti saicljite luscd rcntuic sens- 
ing sysiems. Particular needs involve the analvsis 
and imiccssing uf taiili Kudiaiiun Budget, Micro- 
wave, AVHRR and LAN US AT data. Needs also ex- 
ist in lltc areas of iiHenictivc image graphics, soft- 
ware engineet iug. rc-ahimc pKxcssihg and xaicllitc 
data uHtniiunUaliiHis. Sucecssiul candidan-s trill 
have an advanced degree in mcicumlogv. physics, 
eng ii ice ring, mathematics, or c»nimilc-r sciences. 
Huidivarc background should include IBM, DEC, 
CYBER ui HP- 1 dun equipment. Send resume in 
confidence tn: 

Research and Data Systems. Im. 

I030U Green belt Road. Suite 200 
La ilium. Maryland 20700 
Telephone: (Sftl) SM-filOO 

The Slate University of New York at Binghamton/ 
Petrologist. The Slate University or New York in- 
vites applications fur a lemire-irack faculty ]wsiliun 
in igneous or metaniurphic penology beginning Au- 
gust, |>7H4. Ap|K>iiilliicni will be at die level uf as- 
sistant prolessor. Candidates niusi have a Pli.D. de- 
gree by iliis dale, anil also die potential lo develop a 
pruriiiriivc reseanh program, as well .is teach al the 
imdergr.iilu.iie ami graduate levels. 

Applicants should send a resume and nanus »l ai 
least three ]iers*ins win- can he tuntacicd f->r refer- 
ences iu: 

Thomas W. DmincUv 

Depart ii i'.-iU of Geuli-gic.il Si. ie mes 
Stan- University >d New York 
Biiigli.iiiiion. New York l.fSU 
■['he Stale Univrisilv id New York al BiugliainliHi 
is an .iHirni.ilive .u iBUi/eqiial o}qx it i units .-iiipl'-s* i. 

Hie t luring date fm ilii-s poxiikm is Dnvinher re. 


Mclcoralogist/Tlic City College of The Cilv L nl- 
vcrsily of New York. I lie D-'p.iiliin'iu "I V-uili 
,iil(l J'laiiei.iiV Sciences iuvilex applications Ini all 


", l, «n. Chairman of Search Commtiicc. uc- 
R£ n f'H of Genii icy. University nl Toledo. 1 oledu. 
jJJ n Wl6. phrmc (4 19) 537-2241* or (4 19) 527- 

, JWsmily „f Toledo is an equal npponunilyftf- 
,na,, « Kltan employer. 

Hilana Stale Unlveralty/Tenure-Track Facultv 
^“'wnx In Geology. 'Hie Dcpanmcnl of Gcolo- 
expanding from 15 to 35 faculty with four 1 «- 
Ui!^* 0 P en 1984 and one position (Held (.amp 
nSopenhiiuiry 1084. CandidiUcs must have 
tnlak. iP‘ ant * " avc active research in progress lim 
gni be app|| c( j to studies of basins. Specialties of 
^»ry inter eu are field geology, theoretical scis- 
g g gj ^ydrogcoioey. and organic geocheuiistn-; 
S^^Wher discipliiics win also be considered 
■ eualuy 0 f research Ix-ing the primary factor m 
are rS n - se ctllon - All faculty in the Department. J. 
lkin« < 2 !! l i to conduct research Icadmgto publicp-, 
m-J™ *0 provide quality instruction. The De- 
^nent will ex|und into a new building January 

[(^“'“'derntfan send resume, three lcitet* of 
M(Gk!!a C a J d a description or research to Lyle 

Fttcidt* Se#rch, Department of Geology, 
University, Bafon Rouge, LA 

^^ filled* 8 ^ ' V '' ! ren,a ?" q P cn unli I”* 1 ' :■ 
fiaffi!?jANA STATE UNIVERSITY iS AN AF* 
SSj^lVE AtrrrON/EQllAL OPPORTUNITY: 


is seeking cancfidates for a tenure track ominonm 
die broad area of marine geophysics a ™ 

We ««*k a creative scientist wult experience in gnlh 


Chairman, Department of Occanography/Old Do- 
miolon university, Due to an internal promotion 
ol the former Chair, die Dept, of Occanugraphy is 
nntv seeking a new Chair. Applications are invited 
Irom persons with an earned duiluraii.-, leaching 
experience, and a record of quality research ami 
publication in oceanography. Some administrative 
experience is desirable, but not mandatory. Old Do- 
minion llnivarcilv ii a iniu.ir.nn.Mrl 


chemical, geological, ami pliyskal ouranograpiiy. 

Some unde [graduate service courses arc also uf- 
fered. The acpanmenial cinpliasis is on gruduatr 
teaching and research. The dc|unincnt has at pre- 
rent, la faculty and 70 students. '1 Ills position is 
state supported and will be available by August, 

1984 or earlier, if possible. Applicants should sub- 
mit a curriculum viiac, and a list of 3 references by 
January 1. 1984 lu: Dr. William M. Diiiuian, Search 
Committee, Department of Oceanography, Old Do- 
minion University, Norfolk, Virginia 2M08. 

Old Dominion University is an affirmative action/ 
equal opportunity institution. 

The University of Texas at Dallas/Sedlmemary Ge- 
ology. The Geosciences Program at die University 
or Texas at Dallas is seeking ton dynamic individ- 
uals for two tenure track positions in die general 
field or sedimentary geology (carbonates and/ur 
elastics) to begin September 1984. Areas uf special- 
ization are open blit could include nny of the follow- 
ing: sedimentary environments, petrography/dra- 
gencsis, day mineralogy, tectonics, petroleum gcnlu- 
gy/semnic stratigraphy. Our go.il is lo build an 
interactive group In sedimentary geology that com- 
plements existing strengths in itiicrti|Xilcnniiialngv/ 
stratigraphy, geochemistry, leduniLS and geophys- 
ics. Rank uird salary are open mid the appointment 
level will be will) die candidates' experience. The 
positions require a Ph.D. and a strong uuitmiimc-iii 
to excellence in research .uni ic, wiring. Teaching 
duties will involve advanced undergraduate ami 
graduate courses in the area of sen unci itarv geolo- 
gy. possible p.iriiciiMiion in field camp, awl supc-i vi- 
sion of M.S. and Pn.D. students. 

LTD is a relatively new (15 vl-jis old! mlun iini- 
tersitv i hat was furmc-d from tin- nucleus <■! a re- 
search insiiiiiiinn ( Snu jh west Ccnici lor Advaiued 
Studies). The cdinp'is is lorated near l<» llitee oil 
cimipany resc.tn.li InlKiraluries. Major lacilitirs wiiii- 
in die Gcusciciu.cs Program include: I'tiine 
computer with arrav pniccssur. aiimiiialc-d clot mu 
micn.iprobe. SEM. two solid-source mass 
speciruiuctc-i s. high-pressure, higli lciimei.il ure ap- 
pariius fur expenmenlal i>ctrolugv and ruck detui - 
minion, awl organic gctanciliical I.iLkji .■■■ >r\ 
Applirams slimild .send a letter iiiuliimig specilir 
research mlci esis. a resume (indii a non uf sex .inri 
cthniciis bu A flu illative Actiun siaiistiiaL put wises 
is iei|uesic<l but nol reipiirc'd) :inH ii.mics uf llircc 
reicrences to: 

Acadc-mi' V.ticli # *JW 
The Uniinxiis I exits at l hill. is 
P.O Bus 83I]|MK 
Kiili.iirisun. Texas 7‘iOK3-l Ui 8 H 

Amriii.iimns should l<e m<-tved '■* Vebru-uy 1. 
HIM. 

1 hr Unis vi sin ul I i-x.tx .u liall.ix is an \ I In ma- 
uve .Viiiiiirt qual * i|>jiiiiiiiiiUv l loplovi i 


We seek a creative scientist with _ experience in gath- 
ering interpreting, and synthesizing marine geo- 
phyucal data and whose rcscarcli Interests rovcr dc- 
nolhional, igneous, and icctonic processes on ocean - 
!c olatcs and continental margins. Inoitlnes art 
foiled from marine gcophvsfcisu with dcmonstrni- 
Kricnfific rewd in one 6 f the above assets or 
marhie gcophysks or tectonics, who hnve deinon- 
strated an ability lu develop new idea* and reiMrcn 
dhSii", anti to guide and teach graduate and in- 

‘XKfiMSWSS- 


.mihiiutvri ■■|K-umg in iiMeorof.rgv. Hie aiipjnni- 

UK-Ill Will Start Scpti'iuhci . I'Wl- Ap|«l 'b."‘'ld 

have completwl die f'h IX by [lie nine <d .ippuuii- 
nic-ut .inri have a slcung iMckgruund in sinoiX.it me- 
l<-i,|.tlui>i and • uinpiuvi -di* m 1 * In .hMiihui 

the inriiVKlti.il slnnibl have an iiitcivM in ami' , '|' 1 '" - 

II clK'lllisirv I»l .is ■ipplied lu 'll b ill al.c.is. 

i, I Iihvsii.'l ciicMIlugt.iphs. I III prison lliml will Ik.- 
utniircd lu leath nuiisc-s in nuiiiirubigs. ami possi- 
bly iihvunil «ccaimgi.i|>hy as well as ilt vcHup and 
maintain an active research progr.im. I'.utxiiulKin 
in die C.U.N.Y. I'b.D. ITogram in Faith and Lnw- 
rrmiiient.il Sciences is nmici]Mied. Rank and salats 
will lie cum n ici is unite with experience. Send resii- 
me tiansci iiits and three lelteis nl rvlurencc liv fsu- 
veiulx'i 811. 1983 in Profwsur Dennis Weiss, (.h.ur- 
in, in, Deixirmiciii ul Faith iin.I PI.iiici.irj Sciences, 
the Cits billcgc. I3H Street and (a in vent Atcntie. 
New Yiirk. N.Y. URtSI. f ^ 

llic city Cullege «f die C-ily Uiinvrsity nl New 
York is an ct|tu: oppi.riimiiy affirmative at lam em- 
ployer. 

University of South Florida/ Physical I or Blologlcol 
Oceanography. The Dcpartilieill ol Muniic Sci- 
ence invites applications for a pinion which h ex- 
pected for 1984/1985 in physical or biological 
oceanography- The position is tenure track with a J- 
month appointment at the assistant or associate leie! 
in physical oceanography and at the assist ant pro- 
fessor level in biological oceanography. Date of em- 
ployment: 1 September 1984. . . 

K The desired speciality in physical oceanography is 
open-ocean dynamics with experience in current 
meter moorings. The desired biological expertise is 
in the area nfTdacrophyie biology- 
Tlie successful candidates wdfbe expected to ob- 
tain funding and to publish while nccively participat- 
Ing In a research-oriented department. 

Resume and the names of three references slioiild 
be renL to: 

Chairman, Department of Marine Sciences 
University of South Flontui 
140 Seventh Avenue South 
St. Petersburg. Florida 33701 

The Unlveraity of Soudi Florida « an affirmative 
action/equal opportunity institution, (.losing dale 
For applications is 30 December 1983. 


H yd rogcologv.' University c>r Illinois al Urban#- 

Champaign. Ihe llv|».iuinviil "I Gvjifogv has if- 
imiiitiivri its -i.ro b fur a livtli*igr<,fogisi m Jill a 
uenn.iiiL-nt. tcnnrc-irack laculty piisuiun. I he an- 
□ointment will be ui l he Assistant I i.' | fvii* , i level. 
Sahn ftnrgmiaMr A Hi P i% r>-<|ini<.-> l 
rial.: will In- \ngiM 21. HM I lw‘ ■'» '« -l.il ■.null- 
rial*- will iiavv a rii-muliMi .ilvri haik ground *«r 
ii ioi v ut dw li.lluwiiig alias. -I lii<lr«gc-»l<iui basin 

aiuftsts. Iluw m nu-th-i. •« ilicttiical "iu-i.h- 

iiniis iiL'iwecii groin id water .md rocks an>l will 
cxi tci td to teach one <.i nmre gntluane c nurses m 
Iivdr.igetiJoRv, to participate in our umlergi ndiuie 
iiislrticiii.iiaf nrogrjiri. and in nuniiiaiu aim enhance 
our existing strong research program in hyilrogeol- 
ogy. For equal coiisidcraiimi. applicaiinn including 
the names uf three referees should be sent by: 

Prof. R. James Kirkpatrick 
DciKiri'meiii of Geology 
245 Natural Hisiori- Building 
13ti] W. Green Street 
Urbana. Illinois 6I8U1 
Tele: (217) 333-3542 

The University nf Illinois is an affirmative at lion' 
equal opimimniiy employer. 


The Unlveraity oF California. Sim Diego/Poatgrad- 
uate Researcher. Scripps Iiistituuoii of tkeanog- 
raphy invites applications for a nnsitlrtciurnl lelluw- 
ship (Fustgrailnaie Researcher) in any aspect ul ma- 
rine geology, marine geochemistry ur marine 

B inysics. .Support is for 12 nionllcs Ijcri iniiin g July 
I, and apimintoe may seek v xi r a n i lira Is i ip port 
in collaboraiiini wiih a pcriuanenl acadcnin stall 
mcmlxT of the insiilutinu fur a second year. Salary 
will be approximately $21. Miff deiu-uding upon 
t-xpericiHC and uiibhrdlioiis. l'rtTcreiuc will I* giv- 
en to recent Ph.D.'i. Nu moving expenses van lie 
paid. Send names of three references, bii i-hibli- 
ngrapliic maleriitl. inchnling a liM of publications, 
copies of pertinent puhlicaliom. .ihsii.ict «if <tiisertn- 
lioti. anti a statement of re search iiilcrexn for llic 
du ration of llic* (clluwiliip in Dr. leRny M., 

Dorman, Chairman, Geological Research pi vision. 

A -020, Strip] is Institution nf Oceanography La Jol- 
la, CA 92093. Deadline for applications is Jail liar 

25. 1984. 

The Univcrsilv of Galifornia. San Diego, is an 
equal oppurtuniiy/affinn alive aciiun cmjiloyc-r. 

National Center for Atmospheric Rescarch/Visitor 
Applicants. Al the High Al.lilutic- Diiservaiorv. 
Visitor Appointments arc av.silaiiic- for new anil rs- 
ubruhnl llil.’s for up to one year jH-riotls io carry 
out rcscarcli in v<L«r physics, srikir-ie rtesin.il pltjs- 
ics. and related subjects’ Applicaiuv vhutihl nrovirir 
a curriciiliiin viiac uitliwliiLg c<liii.tliiin. wniV c-xju- 
ric-nic, public ali ui is, Mir naiiic-v ul lliiec SLiciuivls (a- 
miliar widtlheii went, anil a 'laleniLiil ul dieii re- 
search pLnts. A|iplii'adi>ns niusi In- received by Jan- 
uary 15, 1984. ami they should It sent in: HAO 
Visitor ('imimillce. Iligli Allilude Oliver v.«mr>. Na- 
lional Center for Altuospliei k Rese.in.ti. I’.O. Box 
3U00. Boulder. Colorado 81 1 3 1)7. 

NCAR is an Fipi.il Oppniiunity/Allirni.imc Ac- 
tion Employer. 

Deputy Depart me nt HeadTTcxaa A&M Unlveraity. 

The Dep.imiieiil ol Occ-unugr.ipliy in ilu- Cnlb-ge 
nf Geinrieines at Texas AJtrM univcrsilv is seeking 
:t ilepitiv depart nit-in head m assist ill lire .uademii 
and ail tit it list rat ive fiiiirliuin in tlic- l)r[t:iTlliieiii. 
Duties will imulvr 75 peist-iil ailiiiiliisir.tlinn .nni 25 
|x-ucnl rewitrtlt or it-.uliiiig on a 12-iiuilitli -ip- 
ijoiiiiniem Istsis. 1 his is a ti-ituie tra> k |iiimiiuii ami 

will lie itUc-tl at :in ai.iilrtuii let el 

with die cxtiei ictu v ol llic :ip(>lis ant. Appljr.itit 
mint luve ili-miinsir:iu->l aihinnisiraiivi' abiliis. an 
cstaMhlinl ttturtl in reseanh -mcl .in iotcusi in 
leaLbingal bull imilcrgr.iihi.iie and gi.iilii.ue IcseU 
of tJceamwrapln. Cliistng date l*.r :i|>pKi.uu>iis is I 
Nou'inltct 1983. Effective d ue oi l Ins npimniimnii 
will he I liiiuiarv It 181 . 

TAM l- is an wpial .lov nsc-ii l-'.xll it in.ilix <• a. lion 

I'tnpliivcr. 


STUDENT OPPORTUNITIES 


tilt ADU ATE STUDENT 
NASA TRAINEESHIPS 

I he la Stale I'niveirilv is aic< |iitng a|qdua- 

lim is 1 1 mu pn>s|u>me gi.nlii.iu- simb-ros lui |«.iiu< « 

■..iiiiiii in ii> N \^\ spun I laito-.'slnp IV a: 

in (he Kimnlf Si iimiij; I v* liiu«|o. s ami 

I'hv.vits ul Air-Sea intci. w lino lb' sU|himI 1 » -i dw 
(.■h-inlai sear is slo.ihlfi Sturh-ui. m.iv miulh ri 

lot a rirgi'T III ut her .« e.iitogi .il'bv 

gl Fnl fill ill* I lllfol 111.111 .l|.|»ll« .lll> "II. ("I" I'*' 

write. 

Ill I-UH.-S I I Hint II 
N.VS\ i i.nmeship I'o .gram 
M< lei.iolugi Aron s 
I In- Hoi ul:i .Slide I inuisnv 

k .lll.ll I b.ltd.l 

••itim r> 14 . 4 * 18 1 


Graduate Teaching and Research Assistant ships in 
Marine Environmental Sciences and Coastal 
Oceanography. Onpor limb its tm gtadu.m miuIv 

*.L ' -.I.:..-. ..nrl e.iij.i in If -I Vllvl III lI s!l II IS 


inch gr. 11 iu. 1 ic ccadiiii^ and n-wjnli .i>M^laniJii|is 
available for sititlonts micresksL in the M.S. pro- 
gram in Marine Environ menial Sueiito and die 
Ph.D. program in CVi.tst.ll_ Ocean. jgrnphy. Awards 
cover tuition and academic vear stipends up to 
g7.299. Additional snniiiier support also ayail.mio 
up to $3900. Write." CSradiwte nnarams Ch.iiriiuu. 
Marine Svienics Research Center. State Unnersiiy 
of New York. Sums- Brook, N.Y. 1 179-1. 

State University ol New York dues nol 
dcscriniinatc uii the lmsis of rate. sex. religion, nn- 
linual origin, uge, pliy vital disability ur marital via- 
lus. in ndmissions, liirinj^i und ircalin^iil *11 triihcr 
sturienis or employees. 



program involving l»th government «..u . 

pi £d nnk will W 

^ Amo>NM 

. - Department of C«iPhjwlt» 

321 MhchkR Building 

j SUaifoj-d'Umv^Jj? • .■ •• 

' . women and minoriues. ■: f 


Meeting Report 

Solar-Terrestrial 
Physics Workshop 

A workshop spanning tlic entire field or so- 
lar-Lcrrcairial physics and emphasizing the 
comparison of theory with experiment was 
held June 6-10, 1983. The purpose or (lie 
workshop was 10 focus attention on current 
knowledge; force debale or outstanding ques- 
tions; and encourage imeracUon among ihe 
theory; daw-analysis, and labormory-slniula- 
lion segments of the community. 

Reports drafted at the meeting will form 
the basis Tor the overall workshop document, 
to be available tills wittier; the publication is 
intended ns a benchmark and a resource doc- 
ument of our understanding of solar-terres- 

"TVclve 1 working groups Established before 
the meeting) each prepared at the meeting a 
report 011 ute current-slate or knowledge in 
their respective topic areas. 'The topics of the 
working groups werea ( 1 ) reconnectioh or 
magnetic fields; (2) panicle acceleration; (S) 
solar magnetic field emergence and diffusion! 
(4) MHD waves and turbulence in the Kin. . 
■ and interplanetary medium; (5) coupling Of. 
(he solar wind to the .magpqtosplicre; (6) cor- 


storms; (9) impel of solar flares on the solar- 
lerrestrial environment; (10) collisionless 
shock waves in the solar-ierreslrial environ- 
ment: (1 1) assessment of plasma transport 
and convection at high latitudes; and (12) na- 
ture of structure and sirisulons at higli lati- 
tudes. 

The workshop whs Jointly sponsored by die 
National Science Foundation and ihe Nation- 
al Aeronautics and Spate Administration. It 
was overseen by a steering committee com- 
posed of Dennis Pn|«do|Xnilns, chairman, 

Joy Boris. Ed Szuszczcwjcz. Don Williams, 

Mukul Kundii. and Dixon 11 tiller. The steal- 
ing coinmilefe selected the invitees and as- 
signed them to different groups. About a 
- dozen younger scientists at the senior gnidu- 
ate student and junior post-doctoral level • 
were invited in order. Ui be presented with an 
overall’ picture of the research field they se- 
lected. , ; , -■._ v.“ . 

There was «r general consensu? I}mt me 
meeting, wltich included lu^epafc working- 
grotip discussions and plphuify sessions, bad 
been beneficial; nithouglillie pr press hatl re- 
quired much hard work, Heins fpr another 
workshop aloiif tlipse fines 8 or A years hence , 

are being considered; r I 

. ‘ Tkis meeting nbori wits prefttimf b) Dixon But- 
ler, who is.vtift the National Afronautifs and '’ 

.' Spaa Administration, Washington, DC 20546, 
iintf Den his Papadopoulos, who is dHth ihe Uni- 
. versify of Maryland, College Pqrk\ MD 20742^ 


a •. ohal iransienu ana tnar inuipai^qv . . 1 : . 

.pponwiliy.f" 1 ' ( 7 ) coupling of the rpagnetoSphere IO ,• 

tlon qualified ^ ionosphere; (8) tnagnetosph'enc sub- : Wee^tigs (corU. on p.$22) 


i.uV; 
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Announcements 


Hydrology at AGU 
Fall Meeting 

Modeling Aquifer Management 


As [Kin of u symposium on Optimization 
Techniques for Managing Groundwater and 
St ream- Aquifer Systems, there will Ire a panel 
discussion entitled The Role of Simnlalion- 
Optimizaiion Modeling j n Aquifer Manage- 
ment. The symposium will be held on Thurs- 
day, December 8, 8:30-1 1:30 A.M.. and the 
panel discussion will mu from 1 1 :30 A.M. to 
12:15 l\M. The chairman of the session will 
be Mauoutcli Hekla rj, Kansas Geological Sur- 


Discussion will focus on issues such as: Gan 
groundwater resources be clHcicntlv man- 
aged? Are simulation-optimization models 
useful in the management of physically, eco- 
nomically, and legally complex aquifer sys- 
tems? How can management modeling results 
he implemented? VS' hat elements of real sys- 
tems have not been incorporated in these 
models? What should lie the future direction 
nf management modeling research? The pan- 
el members will lx- John D. Urcdchueft, 
Nathan Hum, Yncov V. Hi times, Thomas 
Made lock Ell, Gerald T. OMara. and Robert 
Willis. 


Flood Risk nnd Stream flow 


As a result of AGU’s surface ninuil com- 
mittee's activities, .several sessions at the I (IKS 


AGU Fall Meeting will focus upon flood risk 
assessment, using statistical techniques and 


physically-l used models, and also multivariate 
stochastic sirenmflow models. Of special im- 
portance are die two special sessions on Fri- 
day addressing recent flocd-frequcncy re- 
search. The morning session on Statistical 
Procedures lor Estimation of Hood Risk at 
Gaged Sites, was organized by J. Stcdinger. It 
contains paprn liy K. Putter, D. Hershlield, 

D. Wall, C. Marin, D. Leiteumaier. D. New- 
ton and J. Herrin. W. Thomas. and L. Heard. 

On Friday afternoon, a special session or- 
ganized by J. Valdes will address Searching 
Tor More Physically-Hased Extreme Value 
Distributions. Papers will be presented by P. 
Todorovic, V. Gupta, M. Kavvas. R. Bras, 
and C. Mebson. In addition, another Id pa- 
pers presenting Rood-frequency research will 
be presented in a general hydrology session 
on Wednesday afternoon after tlie Imlrology 


session luncheon. Topics to be discussed in - 
the three sessions include Rood measurement 


Groundwater 

Instrumentation 


The National Water Well Association 
(NWWA) will hold the Second Natioifiil Sym- 
posium and Exposition on Groundwater In- 
strumentation in Las Vegas, Nev., April 2-4, 
1984. Abstracts of papers for presentation at 
the meeting arc due November 25. 

NWWA invites soil scientists, hydrogeolo- 
gisLs, hydrologists, geologists, engineers, and 
others working with instruments designed to 
study groundwater systems to attend and 
share research results. Paper topics include 
groundwater sampling devices and quality 
measuring devices; vatlosc zone measuring 
devices; devices for measuring water level; 
sin Tace and borehole geophysical instru- 
ments; computer devices, data acquisition. 


and telemetry equipment: and contaminant 
detection and cleanup equipment. 


detection and cleanup equipment. 

Abstracts oT 300 words or fewer should be 
sent along with a biographical sketch (no 
longer than 100 words) of each authur. full 
mailing address, and phone number. For 
more in formation, contact David M. Nielsen, 
Conference Coordiiiatoi, NWWA. 500 W. 
Wilson Bridge Rd.. Worthington, OH 43085 
(telephone: 6 14-8-16-9355). 


Eurogeophysics 


The European Geophysical Society (EOS) 
will hold the Eurogeophysics Assembly July 
29— August 4, 1984, at Louvaiii-hi-Ncuve, Bel- 
gium, with open scssinns on external geo- 
physics and geophysical liuid dynamics. 

Symposium and workshop topics will in- 
clude future planetary missions; structure of 
prc-Alpinc orogenies; long-lived eddies in 
oceans and atmospheres; models of oceano- 
graphic mesoscale phenomena; magneto- 
spheric effects nf seismic activity; first results 


of European geophysics and solar experi- 
ments on Spacelab; convection plicnomen 


inents on Spacelab; convection phenomena in 
geophysics; geophysical, petrological, and 
structural aspects of large-scale tectonic phe- 
nomena; palcomagnetism, age dating, and 
scdimcntology of young sediments; motions 
and physical processes in atmospheres and 
hydrospheres as revealed by remote sensing 
techniques; and aspects or climate. 

Fur information, contact EOS General Sec- 


retary G. M. Brown, Dept, of Physics. Univer- 
sity College of Wales, Aberystwyth. Wales. 

UK. 


Marine 3-D Data 


error, regionalization procedures, empirical 
Bayes analysis, WRC's Bulletin 17. use or his- 
torical flood information, scale and similarity, 
■md derived distributions for ungaged catch- 
ments. Tire Friday sessions will close with a 
review, by J. Sc Intake, V. Klemcs, and M. 
Moss, of recent accomplishments and re- 
search needs. Individuals interested in flood 
frequency* analysis shouldn't miss this unique 
event. 

Another special session will he on Thurs- 
day on Multivariate Modeling of Hydrologic 
and Other Geophysical Time Series, orga- 
nized by J. Salas. D. Bri [linger will give a key- 
note address. D. Valencia. J. Stedinger, V. 
Yeyjevich, S. Camacho, I. Macneill, W. Lane, 
R. Hirsch, and D. Woolhiser, will present in- 
vited papers in the morning. Other papers 
will be given in the afternoon meeting and in 
the general hydrology session on Wednesday. 
The Thursday afternoon meeting will close ’ 
with a discussion led by a panel consisting of 
M. Tiering, S. Burges, A. Robinson, and D. 
Sheer. 


ly 300 words, can be accepted for* presenta- 
tion. Abstracts should be submitted, along 
with a biographical sketch and a statement of 
the types of projection facilities required, to 
J. A. Ballard. Chairman, SEG/USN Technical 
Program. NORDA, NSTL Station. MS 39529 
(telephone: 60L-688-4760). 




r The AGU Chapman Conference on 
Natural Variations in Carbon Dioxide 
and the Carbon Cycle 


Convenors: E. T. Sundquist and W. S. Broecker 

January 9-13, 1983 
Innisbrook 
Tarpon Springs, Florida 


Natural Variations In Carbon Dioxide and the Carbon Cycle will brine toeether 

S ' ! S “ udyln8 varit>us a 5 !**'* carbon cycle history; geochemical 

modelers, and biologtels, oceanographers, and meteorologists who are familiar 

Oft S dlmlui 11 ” 1 *" 113 ,UtUrc rel,llto " 5hlp! amon 8 Ihc carton q*, atmospheric 

Questions to be discussed at this conference are: What caused the . 

variations? How wore they related to atmospheric CO,? Were they Msociated^ h 

sessions emphasizing the geological record. ^ J as wel1 aa 

meedn B w* 1 ^ organized around six slices; the lost 2 000 ve*r* ,hni„ / 
20,000 years, the last 2 million years, the ClenozBlc, 

cambnarK Don'l inlss this exciting program! i ' ndlheP ^ _ 

Rcgklwfwn and housing ittpnuaHbn will be avaUabielmN^berkQ Tn h* ■«, '■ 

2M> . ?? 


AGU FALL MEETING 

December 5-9, 1983 
San Francisco, California 


/TheC!ty\ 

by the Bay] 


Housing: Reservations will be accepted on a space 
availability basis only. 

Send your housing form directly to the Housing Coordinator 
AGU Fall Meeting, S.F. Housing Bureau, P.O, Box 5612 
Francisco, CA 94101. 1 n 

Preregistration Deadline: November 10 

There Is still time to preregister. Save time and money! Send 
your pregistration form to the AGU Fall Meeting, 2000 Florin* 
Ave., N.W., Washington, DC 20009. 

Make your Airline Reservation: Call United 

Dial the United toll free number 800-521-4041 (In Michigan 
800-482-0243). Give United your AGU Convention Number— 
4367 — to ensure that you receive the AGU Discount Air Fare 


Registration and housing forms, the program summary, and airline Information 
were published In Eos. October 18, 1983. For additional Information contact 
the AGU Meetings Department at 202-462-6903. 


Rio Grande Rift 


December l:> is ilie deadline for submitting 
abstracts in the 4th Biennial Wien „f j, x .>|.,: 
ration Geophysic ists/U.S. Navy (SEG/USN) 
Joint Technical Symposium on Three-Dimen- 
sional Marine Data Collection, Processing In- 
terpretation, nnd Presentation. The sympo- 
sium. sponsored hy SEG and the Office of 
Naval Research, will he held March 13-15 
1984. at the National Space Technology lab- 
oratories in Bay Si. Louis, Miss. A workshop 
on Understanding and Interpreting 3-D 
m ,IC P n al “ Volumes" will be held March 13. 
Use ot 3-D information in both shallow and 
deep marine applications is the theme for the 
symposium, which will include such topics as 
navigational accuracies required for 3-D data, 
benefits of collecting and presenting informa- 
tion in 3-D, 3-D case histories, techniques, in- 
strumentation, upper ocean variability in 3-D, 
and tomography. 

Only 28-30 abstracts, each of apprnxiniate- 


The New Mexico Geological Society is solic- 
iting papers for a field-conference guidebook 
on the "Rio Grande Rift-Northern New Mex- 
ico." The annua] field conference, the soci- 
ety’s 35th. will be based in Taos, N. Mex.. Oc- 
tober I tl— 13. 1984. The cun Terence will fea- 
ture field trips to the Rio Grande Rid area, 
and guidebook papers should be relevant to 
the study of that region. There will be no 
ora! presentation of papers. 

Titles and descriptions of prospective 
guidebouk papers are due December I. The 
papeis should be of a summary nature of in- 
terest to a broad spectrum of earth scientists. 
Main topics will be the tectonics and magne- 
tism of the Rio Grande Rift, which is a region 
of increasing international interest. Alsu 
among the topics are Precnm Brian geology, 
stratigraphy, scdimeutulogy, paleontology, 
petrology, economic geology, gcuiutirpliuln- 
gy. hydrnlugy, history, and archaeology. 

The paper's title, with a short description, 
should be sent to either nf the two coed i to is: 
W. Scou Baldridge, Los Alamos National 
Laboratory, Mail Stop |978, I'.O. Box 1663. 
Los Alamos, NM 87545, nr Pal Wnod Dicker- 
son. Gulf Oil International, P.O. Box 36506, 
Houston. TX 77236. 


Geophysical Year 


New Listings 


A boldface meeting title indicates sponsor- 
ship or cos]>uns»irsliip by AGU. 


November 15-17. 1983 Symposium on 
Exclusive Economic Zone Mineral Devclop- 
mem. Resum. Va. Sponsor, USGS, Mineral! 
Management Service, and Bureau of Mines 
(Assistant Secretary. Energy and Minerals, 
Dept, of Interior, Washington. DC 20240; 
tel.: 21)2-343-5691) 

March 13-15, 1984 Fourth Biennial SEC? 
U.S. Navy John Technical Symposium on 
Three-Dimensional Marine Data Collection. 
Processing, Interpretation, and Presen laiiun, 
National Space Technology Laboratories 
(NSTL), Bav Si. Louis. Miss, A. Ikllanl, 
Chairman. NORDA, NSTL. MS 39529; tel: 
0U 1-688-1 7< ill) 

April 29-May 4, 1984 Penrose Confer- 
cnee on Processes anil Products of Multitude 
Mulling and Mciasoituiisni in the Mamie. 
Gold Canyon Ranch. Aiiz. Sponsors, Gedogi- 
cal Society of America and USGS. (J. E.Pfe 
USGS, 345 Middlcliclri Rd.. MS 75. Menb 
Park. CA 94025.) 



Section Candidates Slale,itenl 


Eos is carrying biographies and photo- 
graphs of all candidates for Presidem-clcct, 
General Secretary, and Foreign Secretary of 
the Union and for President-elect and Secre- 
tary of each Section, In addiiiun, siaiciiienls 
by the candidates For Ihiiun olliccs mid for 
Section President-elect will appear. The sec- 
tions and the daLe of the issue in which their 
material appeared are as follows: 


"Oa-aiiogra | liters’ educational backgrounds 
are very diverse, representing the broad _ 

range of science. Yet iherc Is the common in- 
- • -«il,»r into 1 


Geodesy; Geomagnetism and Pnleumagnrlism Au- 
gust 30 

Planetology and Planetology betilhn candidate 
August 30 and October 18 
Atmospheric Sciences September 27 
Tecionophysics October 1 1 
Seismology October 18 
Hydrology October 25 


lauge oi science, i ei meic « «i» - ~ 

icrest in the ocean that lies us together into a 
"cnmimiuily." The Ocean Sciences section oi 
AGU provides this group with its only nation 1 
nl, and, through interaction with other 
groups, itueriiiiiional professional nrgamra- 
linn. The Section, through its niceiings. ana 
by its The Oceanography Report a PP eann ® 
in Eos, allows frequent exchange of ideas, 
search elans and results, as well as discussion 


■The slate or candidates for all offices was 
earned in the June 21 issue. 


Ocean Sciences: President- 
elect 


Arnold L. Gordon A 
member of AGU since 
1962 ; 43 years old. Pro- 
fessor oF Oceanography 1 

•U Columbia University 
at the Lamont-DoherLy V\5M’ 

Geological Observatory, Rf" '•**> "jB 
Palisades, New York. . 

Major research interest . 
w physical oceanogra- 
phy, particularly in re- 

gard to climate relevance of ocean circulation 
and mjxmg; B A. Hunter College, 1961;. 

Ph D., Columbia University, .1965, with em- 
ployment at Lamont-Doherty Geological Ob- 
iS dre. present. Membership in 

a "f xl: public 

tionS’lS in ; AGU publications; many dealing 


search plans and results, ns weTl as disci mum 
of various professional concerns we m| 8 . 
have. I will encourage, and whenever p 0 ***" 
blc, enhance this vital role by recognizing 
current nnd future problems and opportu • 
lies. By acting as facilitator for exchange™ . 
ideas, I hope to enable the membership Q 
tlie Section to meet these new develop 11 '' 
and challenges from a position of knowW 
and strength. 

"While my term as Eos E ^ llor j®, , jii 
O ceanography Report ends in 1984. V 
continue efforts to make it ‘the -_i 

physical, chemical, geological, and bioiog* 3 

complex and global, and continue' d profs’ 
is dependent on rather sophisticated , 
pensive facilities with more stress on . 

group concepts, there is an increasing 
for an active professional society, Jiud'. 

Ocean Sciences Section of AGU. The : 

- • « ol tnc i fc 


Ocean Sciences Section ot auu, ■ — ^ 
can aid not only in the organization ° 1 -. i. £rfr 
quired resources, buLalso ensure ,i 0[} .. 
ktive individual, so important jo. our r. 
ment, is not lost to the impending P'S . . • 

ence." 1 


Restoration and housing infirmtim will be ttnihbie.by Ntu^^r kQ Tn h* J'- 

. ! \ -Sit;. \ \*\' L • 


Wr mass fojrn^on. Editor of 3 vdliirnSj KJ- ' 
pfe^r lheU ‘ S ‘ ^ n,arc[ic ServiceMcdal. 

■ jSfii 1 " ‘P^ r^Iew panelsi 1 national - 

: sf»e. < sas,jaj§» ; 


Donald V. Hansen ^ 

member of AGU since : 

1963; 52 'years .old. ' . . ~ 

Holds degrees In Phys- 

ics (B.S.; l954) nnd' ' ! 

Oceanography (M.S., 

1961; Ph.D. 1 964},, from 
the University. of. Wash-, 
ingfon, Seattle. Sened 
on active duty io USAR 
Jas Meteorological Offi-. H 

jxr and Artillery Officer during W > 

^iibieoueridv worked as an engineer l v-Ti 


.cer and ArtJUery Officer Ouhub t 

subsequently worked as an enpn«JP , Con1 ; 1 
;fng and avalua tion for Boeing /iklrp'*®^, • 

h2i.. * i - . . ;* **V - ;•’•.*** • .'* • .‘I l*. 




w n V and as n sciemt’ tc.n her wuh St ai.lt- 
E Schools. Following graduate education 
KXion ns Retnirli Assraan. Ih.ilrv 
UltC University «l Wa«.liingion hel.irc 
iminaa posiiion Re.sc.mh Ocr.im.gr..- 
fSthe U-S. De|K.r.,.KUi ol t:mn- 
^ re£ flas been directoi ol the Physiial 
Lm ) mphv Uth«.vat.»ry. AiL.uti. Occam.- 

mphic and Meteorological I ailwi M«ru* 
rimtL) since I960, and additumalh was 
Si Director. AOM1. .htring 1978-198.1. 

\ member also of Sigma Xi, ASLO. A A AS, 
Lida Acadcmv nf Science, and I tile main «t- 
A Oceanographic Foundation, .uni holds an 
inpoinimem as AdjiUKi Professor at the Uni- 

«rjih' of Miami. Over 44 puNua.ioiis m 
oceanography. 3 t*f wliu.li appeared in AC-1 
journals; numerous preset ita lions and * hair- 
nan of sdentific sessions at the AGU ine.-i- 
inn Has published results ol research on ex- 
marine circulation, tides, the Gulf Stream sys- 
icm, and continental shelf ciriulation. I las 
jIjo published on the Gulf of Alaska and He- 
ims Sea, and presently is working on circula- 
tion in the tropical Pacific Ocean. Ret ei veil 
N0AA awards for disiinguislied st ieniilk au- 
rhorship in 1971. 1975, 1977, and 1989. and 
other NOAA awards. Served as Associate 
Ms\m, J oit null of Geophysical Ueumeh, dm ing 
1966-1968, ami hits served oil several special 
panels for AGU. NAS, and other organi/a- 
Dons 

Statimeni 

"The principal functiun of each section of 
AGU is io strengilien tlie field by pronioiing 
communications among the membership, and 
between tlie membership and lay pci suns. It 
appears to me that as a result nl the scientific 
journals sponsored by the Union, topical Ica- 
iures such as Lite Oceanography Report in 
Em, and the several special interest newslci- 
tersin more or less regular cii dilation, coin- 
miintaiion among Lire membership, and 
csen the non members associated with rite tia- 
diurmal reseaich institutions, is good. Ktir- 
thmuore, although like all other oigaui/a- 
tkmswenmst continue vigilante with t espial 
to maintaining membciship, the present level 
ofsenion affiliation by professionals associat- 
ed with established research institutions also 
it gratifying. 

There are however at least two areas in 
which special eft oris ate merited. Tlie In si ol 
these is action to ensure the panic ipaiiun ol 
new professionals becoming associated with 
the (astett growing segment of ocetinogiaphv, 
ihe numerals large and small companies rs- 
tM,hedtv address cnviunniii ui.il. develop- 
meniAl. and other aspects »if applied ore.inng- 
| laphv. This cadre of commerical profussiun- 
[ abi« likely to liecotne a major >egineul ol our 
diviplitte in the future. It is vital dial it lie 
hpt in com mi inica tii ni %v i 1 1 1 i lie more ir.uli- 
'iwal part ol the discipline. 

Another point of toiinmmkaiinns that can 
war improvement is that between oeean sci- 
tmisisand the general public. We have most- 


ly lint been |Kirticularly assidiKKts about com- 
muuu at i tig the excitement and importance of 
muc h ol mir research to people muside our 
disiipline. The iutnesi attached to the El 
Nino event t»l the past year is something of a 
except inn, l nit even here wc have been out- 
put ed hv tin- atmospheric scientists. a EfTims tn 
develop the general interest ill nnr work can 
help in ease some ol our most critical con- 
cerns, such as funding fm reseat ch, and re- 
cruitment, especially from the minority 
groups hisinrii ally underrepresented in 
oceanography." 

Ocean Sciences: Secretary 

Barbara M. Hickey 
A meinher of At 1U 

197-1; tiki. 

Reseat i li AsstKiaic I’m- 
lessor, University ul 

Wa-shinglon. Major in- A ' ^ T;® 
tciests: coast al and Wk iar ; ' jriA 

et|ii:iioria] circuhnioii. 

B.S.G. in matltcmaiics Hj . flHk 
anti physics. University 
of T oronto. 1967; M.S. 

(I'Jfi'J) and l’h.D. (1975) in occanngrapliy, 
Sciipps liisiiiulion uf Occaiingiaphy, Univer- 
sity of Galiforuia, San Dicga Research Assist- 
ant Professor. 1974-1980, Univcisity of 
Wasliingion. Research Associate I’ltifcssnr 
since 1980. 12 refereed publications, 4 pub- 
lished by AGU. Oceanography Chairman fin 
1982 AGU Fall Meeting. 

William C. Pahert 
A member of AGU 
since 1973: 42 years old. 

Program Manager for 
Physical Oceanography 
at NASA Headquarters, 
detailed from Jet Pro- 
pulsion Labonituiy of 
California Institute ol 
Technology. Major in- 
icresix: satellite remote 
sensing of meto- and large-scale variability ol 
ocean cireul.uion jimed at impioving iiudei- 
standing ol climate research. B.S. in physics 
and inailieinaiks. I'm due LTmersits, 1964; 
Pli.l). in physical oteatiograpliv. Uuiseisiiy oi 
Hawaii, 1972. Oce.inogiapliei at Sctijips In- 
stil ui ion ol Occsiiuigl tiphv, 1972—82. Mein- 
lic-t : AGU, AMS. Sigma Xi. Sigma Pi. sigma 
Gamma Kpsiloii. Norili Pacilit F.x|icriiiieiii 
(NORPAX). Kxci iilivc- Gtuiiiiiillee. Go-tliaii- 
pc-isoti, NORPAX Lip ialnii.il Panel, SC.OR 
Wot king Gump 6«i H heanographu Applx.ii- 
lions of Drilling Buoys), txpediiiuii leatlei 
and ex peri i net it tooiditiaun for various 
NORPAX held experiments in the Paciltc 
Ocean. Served nil niunv commiuecs, plHiming 
groups, and U.S. delegations m develop 
operative iiiifi national research piojc-ns re- 
lating to LI Nino iiud iropii.il ocean dyiunn- 
ies. Editor, El Niflu Watch Allas. 24 piiblica- 
tinns, It) tc-cluiital repoils. 2 published by 
AGU. Chaired several oceanography sessions 
at AGLl meetings. 
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RIO GRANDE 
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30 % msmilNT TO AGP MEMBERS 


Membership 

Applications 

Received 

Applications for membership have been re- 
ceived from the following individuals. The 
Icilcr after the name denotes the proposed 
primary seciiun affiliation. 

Riad Al-Dabbag!i (H), John M. Farr (ii). 

Paul C. Fiedler (O), A. Russell Flegal (O), 
Nelson G. S. Freeman (O), Phyllis S. Grei- 
finger (SM), Teny D. Kelly (SA), Alfred 
Kracher (P). David London (V), Stanley A. 
Mcrtzmaii (V), Mavuo Minagawn (V), Alsinnii 
Ohinura (M), Rubert A. Olson (S). Gerald T. 
O’Mara (H), William A. Rohenson (CP), Guil- 
lermo Rodriguez (T). Derek Peicr Sums (SM), 
Jacek T. Siegman (SA). 

Student Stutus 

Rabin E. Bell (T), Greg N. Boitnolt (T), 
John A. Chit lick (S), Kathleen Ann Devane) 
(V), Louis H. F.sicy (S), Sue A. Ferguson (M), 
EricJ. Fielding (T), Michael Folio (T), All 
Mohamad Glum (V), Keith A. Goetz (SS), 
Francis P. Kelly (O), Bruce T. Marshall (H), 
Frederic Malllieu (S), Marcal Nelson IP), 

Teng Fang (G). 

Top Sponsors 

One ilinusaml eight * 

hundred and iwo new l Jf T ^ y 

members have been *r ^ ^ 

elected ihiougli Scpiem- * . 

bet 3ii, 1983. The lop ^ 

sponsors. AGU mem- Jr + 

ben sponsoring three or )£ . "X 

mure new iiic-mheTS. are ^ 

listed beluw. 

Eight Members Ro- 
bert T. Hodgson, Chris- 
topher N. K. M oners, F.rwin Seiltcl- 
Six Members Hamid H. lVmaresi. ]*., 
Carl Kisslingci, Karvn Mas>>uii, II. J. Scy- 
tniix-Mniel. Paul E. Mvrrs. 


Novemlier i, 19RH EOS 


Lecturers for AGU 
Science and Policy 
Seminars Sought 

AGU is establishing a series 
of Science and Policy Seminars. 
AGU members who have worked 
with public policy issues in- 
volving geophysics are invited 
to share with university students 
and faculty their experiences, 
insights, and expertise. For 
guidelines on this new nnd ex- 
citing program and application 
information, write or call: 

AGU Member Programs 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 
(202) 462-6903 


Five Members Kc-vin Burku. Julm A. Ur.t- 
ctip, Ka/uyu Fujita, Robert U. Smith. 

Four Members Ernest J. Breeding, Jr.. 
Laurie Breiwn, RiiIk-u L. l>uH<iis, John E. 

Eltel, piltiij. Galkigher. Jr., ■J.uuis I. Gordon. 
C. G. A. I larcisoti, Ih-ntiis S. 1 lodge, [van A. 
|ulmvon, I.. A. Kivinjn, John T. Kuc», Brian |- 
Mitchell, Laiij J. RulV, Ghuili-s G. Saimtiis. 
Edward Ktolper, William J. TV.igue, Goulon 
M. Wolmaii. 

Three Members l In >iiijs j. All rc-tis. < )r- 
suit I.. Alldc-i jioii, Randall ]. GhiirlieiK-aii, 

Kith are! G. (■tntlnn, Ricli.nd IL. !las\kins. 
George M. IlitniliL-igi-i', John F.. llubh.ml. 
Peter K. Kiianiilis. Jidm N. I.uildc-ii, William 
Berry Lynns, Mam it e W. Majot, J.iuiui S. 
McClain. Harlan L Mi Kim. David F. Mi I i- 
gne. Philip A. Mt-vi-i-*. Ih-iini-i t). Nelson. 
Rnberi M. Ragan.’ Jnlm II. Reynolds. Dietiith 
Manx Rncdet. Midiael Schulz. L.eslie Sinilb. 
Urlu. A. Uni i la, F 1 . 11 u.is I . Wit. l)a\id A. 
Yncu. 



Separates 

To Order: llimldi-i nnmljci ■ .ill lw 
fuiind at the end «4 i-adi alistraci; use all 
digits when 1 >r deling- Only papers widi 
oulcr miiuhcrs ate available fre»m AGU. 
Cost: S3.5U for die hist article nnd Sl.Wll 
for each additional at tide in the same ur- 
der. PaymeitL must accompany ordei. De- 
posit Hccuimis available. 

Send your order to: 

American Geophysical Union 
2000 Florida Avenue. N.W. 
Washington, D.C. 20009 


Aeronomy 

^ SOU* HEW- 

rsvsrssOf 

aNts. 6 ! c F°. ,a ^i TtiuSr -i 

C ’l5i Visible light ipeccrdMier on board the S°*J r 
Hesosphare Explorer spacooraft "easurei- “"iMfharlc 
HO In tha 20-40 km attitude region and ProjldM actu- 
rsla davti™ m dwultjr profllei -Ith ne, . r J/ f r ? !i 
latitudinal conSraga o»nr an e.teniid par od 6 r tiwn. 
Tlie Instrument and data inalyili are d,R 1 c a u **®J r ' 
till end NO, result* for ulntar/sprlng 198. are pre 
tented and 2 conparad to tjirrent tHearatUal 
Aaraemant with other measurement! I* 90*1. compart- 
X Sith NO, models Indicate* that aU^ghtNi a*»ral 1 
aa-w-rt arewtabU. Impro.^ncs In U. «J»U « • 
iMuIrtd htfor* oood aaPee#fi"t <* rtached it all Inti- 
TM dTt^dkSte tnat NO, has 4 Strong "ewr, 
of tH« physical conditions present In the stratosphere 
over a time period of- several, days, (tej words}. 

J. Cephyn. *•>.. «bp«.. p »P‘ r 3W6H 


Exploration Geophysics 


^STMilS OS SELATEB H J?“ BL IO L B * HS,0li,IS W 
QUADEATVSE AID COSIUBIEO PUCTIffll 
Alan B. Chava flnitlcutn of Caophyatsa and 
Phyalet, lertppa T not (tot too 7 J* 

Vnlvaraltr Of California at •*" “ 

il«o'“h- *• .rraual'n 

of Hants l lor Ba.aaU f r4n, 'V^ fa L«n .. ahl 
talet'nd kerwal fmdettone, doflwod bar# •» *“ 

a«i*Saiaa1 fmuilon poriton of !*• {"‘fVi’lfll IlUor 

:-.r s: =« 

. allot ■ coorisv-a frattto- .ajaMtoo, eqoiv.lnnetoat . 
in, lit Ic , 00 ltnuitton ol tha aorlaa. Jfci IrtairthdB.Mr 
ha aoaad to illW tha rapid eoopuntton ol rilotao 

traoafsrwo vithou racal Gu I at lap thf taraat at ntjU 

S E 

. ■- iia{tii | ia(ulf t| aachln taaoliftlon.. !}■■ . 
rr^rt- i trltcao tn *o«v-a and ta 1U«fd to •• 


0410 C»3p>ic>-r applirai >uai 

arpLiiAl i as* -r HEOiA-r mluiijc [^ r.E.jMNV'LurniN. 

Pl'LJE EiTIMAIIJB. ASb SrArtSTICAt CntTlHO '■» 1EI,HI'- 

OAT* , 

J . | N e,.|nar Ir.innlv Clrlaa -Sarvi.-- tner,, 

.rJ.'-.u-v la'.J-rant ' -i t,'.'.. > -I • 

' »»,aii' tn i :« 

isj'.taia -I r.ia, IV* T« i * • ' r T -• "y- ‘ * 

or taducea noiaa cllocio b, lin*,r 
[lltaring. Tn»* Itliarlng rt-^a«a b- si 

Hfllgniad avar,{lna mih ejeffaeianca i- rii'-t..- 

th» data taforu'teo coat ant . hTiao in, •>('■*1 im BO ‘V 
toapontnto atcupv aeporaia apr'iral xiaJowa. or wp 
mo oi at i a i < ca I proportion o> tbs noiaa^fe 
■uffletanrly uodarateod, llnaar atonoclcal 
la an *rloellvo lot-1 for d«o enhooceaeni . , 

Uhis tha nolio praporlioo ore n-M trail und«ri*o«ed 
whan rho naioo and oi8«*l occupy tuo oano *4f| .,„ c jl 
wLndgw. linear or arSpbcod avoraglnt parforoi P'".r - - 

0 oitnal anhancaaonl protean. Onw ouai loot I 
alceroai ive proeaduroa to oitrocc tha deoar. 
taforoat Ion. Aa I njnltooac oporanon which ■ 
atat laiicolly olotlar to avara|i«t, nodlon Itlterir- 
ropraimta cat potontlol allornot I ire. Th.» poo,- 
tavoaciaacea Cha appltcaHon of aodlan f>l*»xlnMaw 
■avora I aelamdc data inhimaorni p.jflaojj 
aa (hods logy for uilo* nedian filter I na aa onweg^J, 
capatral Cncnnliitlan or oitaalc ifiooturo «*T^ , 

{, preiioced. Tha Bad i an filtaTtaa pracooa U J* ,■ 

(a arallatiral adicins of aeonalle iapadanca dut^. 
ch« removal of aatao boraca Iron raf loci Ion dd®. 
aaac aurprlataa cooetuilon obtained froa ^ hr-a-Ul "Ha- 
lt c did, an ayathatlc data la that , In •’igV'ijjg 

altuat Ian a. capatral -based udias filtering «FPf 
par fora anceptional ly watt aa a daeona otoeraVDing LO 
aa a algnaiura eotteator. Tor raal data, 

■ labia and, ra tha •■tint that tha dai - ■ >• , 

aaaToluCloaal aodal, doaa a reasonable Jo^mai 
pjlae aatlwatlan aal daeonvolut icn. v 

0EDFUY5IC3 , W51. 4B. ». I? 

trom a con- 
<i. f -imjto 

Hydrology v : '‘»Uie 

jgirttpon 

]|(S Sunoff and Sira an flow • - 

Rimoyr TIEBICIIM EUBOSS AMO HAS IB PAWHilEN hSTE- 
MM IWUtra BV SPATIAL VARIABILITY W PPEEISIIATIM 
B. H. Trouioan (U.S. realoRleal Survoy. tutor Bvaourcaa 
Dlvialoa, Bow JS04*. Fadnr.il qanrar, NSCZO. UAnroad. 
Colorida. 802 JVT 

taidil wort ability 9 f prectpUation caoaaa lnl|atad 
aaan scuarad errata of prediction in praclplta*loo- 
naoff audaUng. Ora toaponent ol III* a* largar arroro 
la a Bias, which of ion cabou the f«a ot ovaiprwdictlon 
for tafia avania and undo* prod C« ion for *Wll anwow. 

This prohloA la oanalnad welc* »" „ Js.. 

acrucrurw for the apatial boh^vlor of rainfall toother 
wtih a taro ul the Cfewn-Ar^t inftUratloa afluacl* wr 
prediction ol niora runnfl wliw. Tha ocoehasyl* ^ 
rainfall i»l«l IncarpoTnian Uw nonutatlonarlty «d ■ 
■piLlal cor relation e*hi*lt#4 hy actual ratafaH. - 
The 'falsa in rgaofl pradlct Ion cawnna.parttant eati- 
adcas ofatalnei by Uaat-agwuMa eaUbrjilon to fat . 
aajnaatoEtcaLly biased, .tha a«pituda and dityp rejn Of ... 
Lha blaa depends an th* HiUibUm kstuiiMW 
pradlctton bU> and ihei laaaitltitf . 

io fihsngsa la pAraoater wlaas. .. _ ' . 

hydrolaalE faccort enwrcl ■■ »" ipIMWii dn thl* : 

actlaa. (MlntaU-tanerr •»«*!#. fammettt enttmarfiin, 

apatint uarlabfkltv). ' : % ■ V .'FJpPtM' 

Dinar ftq dear. Rea., Fapar WWW j^f" • ■ 

DfTIHIZAT IM ^to^PAI^NETWS Or loli. V»«X . 

DU.IKA0I 1 

• ■. Vdll t«lfh DlwI*Ioo'-!»/*#repl»l. Crt*r and 
' natural, fowiriua. qU; till, MnWi A. J*. : 

I'A^rioiia obatscls to wtdVapraad •»pl | ratton^tf 


liacar tWory.lw ■■■li plats "la the 

Mcltylll ■ tha ■■olitarA' clnrultdll ilti 

MtidwetlVlCf ebUMUar tat i tit J ‘U of ' 

' lgcaraL hatarotiMUy ot Dm pSpactlaa. Va praautt 
i aacfaod for tha st»olc»*a™ia dataralastlon of afUe^r •; 
. ua |n ainip(c,») wd tP.O, |l«u f nnly sail 
. daplstio* datp'.- Tha prccadara waao ib wm-llnosr Ld^n- 
■nO« flttlnk rcm(iBw to Itnd.a pbuti,. wtM], . • 

. ltd rila (ad Kl 3 i»).' produca» calyvUCed fl*cad jdarttau*.. 
thoaa ofaaarwad.. Tta agrbapadl; la ■■ ofdar ot Brfgnlfia^ ; 
; fadrtet (baa that obtalaad va)s| rliiNviarintct dawt- 
. tkload frost UboratdfT paaaoraa*a\s an' field nfpl*»; 1 
tSoit water, fto», Aydraulie praparclaa) ,y ■. , . ■: \ 

tar Bonus, has.; faper JWUtr •. . . ' 1 j ,/• . 

. * . J . .'/j 






